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(57) An optical disk for recording stereoscopic vid- 
eos and high-quality video signals and a system for 
reproducing the videos and signals from the opt.cal d.sk 
are made compatible with the conventional v.deo repro- 
ducing system. A reproducing device which .s used tor 
reprcxiudng stereoscopic videos and h^uahty v,d- 
eos obtains stereoscopic video or high<,ualrty videos by 
reproducing both first and second interleaved blocks on 
the optical disk in which f irst and second video signals 
are alternately recorded on the left and right s.des by 
dividing the first and second video signals into frame 
gmups of one GOP or more and a reproduc-ng dev.ce 
which is not used for reproducing the 
eos and high-quality videos obtains ordinary indeos by 
only reproducing either the f irst or second .nterleaved 
block by jumping tracks. 
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Description 

Field of the Invention 

The present invention relates to an optical disk in 
which stereoscopic videos and high-qualrty vrieos are 
Teccrded. and a reproducing device and a recording 
device of such optical disk. 

Background of the Invention 



25 



Hitherto, as an optical disk in which stereotypic 
moving picture is recorded, and its reproduce device 
Z Structure as shown in Fig. 10 is known. Herein. m an 
optical disk 201. right-eye signals are record* I alter- 
n=tPW in even-field regions 204. 204a. 204b. and left- 

such optical disk 201 is reproduced by an «**ng opti- 
cal disk reproducing device 205 as shown in Fxg. 1 1 . the 
riaht-eve images and left-eye images appear ona iv 
SSSf m every 1/60 second. With the naked 
eye only the right-eye and left-eye images appear to be 
a'duptote image. However, when observed I through 
stereoscopic goggles 207 for 
eye and left-eye shutters once in every 1/60 second^ 
stereoscopic image is seen. As shown « HjMUJ 
right-eye image and left-eye .mage are annate* 
encoded in every field in the interlace signals .n one 
QOPof MPEG signal. As high<,ualrty v.deos. the pro- 
gressive system is being studied. 

Problems in the prior art are dscussed When a 
conventional stereoscopic optical disk is reproduced in 
a standard reproducing device, an ordinary .mage 
whS is not stereoscopic image, that is. 2D irnage 'snot 
delivered A stereoscopic optical disk cannot be repro- 
duce? by a reproducing device unless a stereoscope 
Stay is connected thereto. It was hence 
fabricate two types in the same contents, that is. a ster- 
eosSic optical disk and a 2D optical disk. It is the 
saS for Svquality videos. That is. the conventions 
s^eoscopic and high-qualrty optical disks were not 

tion¥desaibed below. It is a purpose of the invention 
topresentamutual.yconpatiblestereosc^.cana^.gh e 

quality optical disk and a reproducing system, As the 
definition of compatibility is clarified. *e 
may be just compared to the relation btfweenthe ^mon 
aural record and stereo record in the past. That .s a 
new stereoscopic optical disk is reproduced as ^a ^mono- 
vision, that is. 2D with an existing reproducmg dev.ee. 
and is reproduced as either mono-vision or stereo- 
vision, that is. stereoscopic video with anew reproduc- 
ing device. 



at a frame rate of 30 frames/sec each are entered, a 
video data unit is compiled by combining one GOP or 
^ofirnagesofpluralframesofvideodataofoneeye 

or field components of progressive image, an inter- 
s Led block consisting of said video data unrt is pro- 
5 Sded so that one video data unit is recorded by one 
revolution or more on the track of the optical disk the 
■ Em and left video data units are recorded so asto be 
nUeaved. that is. disposed aternately and ^nra- 
,„ tion of video identifier of stereoscope video and h.gh- 
quality video is recorded. 

When this optica) disk is played back in arrcptical 
disk reproducing device for ordinary 2D reproduction, 
an ordinary 2D moving picture is reproduced. 
, 5 Tne riroducing device applicable to stereoscopic 
videos and high<,uality video of the invention comprises 
means for reproducing video identifier information from 
Sfojtical disk, means for reproducing 2D video by a 
conventional procedure according to this information. 
20 means for reproducing 3D video or high-qualrty v,deo. 
and means for issuing stereoscopic video and high- 
quality video. 



BRIEF DESCRIPTION OF THE DRAWINGS 



Summary of the Invention 



To achieve the object, in the optical disk of the 
invention, f irst, two moving pictures for nght and left eye 



Fig 1 is a block diagram showing a recording 
device in an embodiment of the invention. Fig. 2 « a 
Jme chart showing the relation of input' signal and 
Tcorded signal in the embodiment of the invention, and 
,„ is a top view of an optical disk showing an 

30 anangemeVo?imerleaved block on the optical disk in 
the embodiment of the invention. 

Fig . 4 is a diagram showing stereoscopic video 
arrangement information in an embodiment «rf the 
35 ^venL. Fig. 5 is a diagram showing a reprcduc-ng 
See of stereoscopic video in the ernbod.rnent of the 
invention, and Fig. 6 is a time chart showing the relation 
oTsignals recorded in the reproducing dev,ce and video 
output signals in the embodiment of the invention^ 
<o Fig 7 is a block diagram showing an MPEG 
decoder of a reproducing device in an embod.ment of 
SSntion. F?g. 8 is a time chart showing the «. 
between recorded signals and output s. pata in2D 
reproduction of the reproducing device in the embod. 
« mem of the invention. Fig. 9 is a blockdiagram showing 
a 2D type reproducing device in the embodiment the 
Mention, and Fig. 10 is a top view showing data 
arrangement of optical disk recording stereoscopic 

50 t rSa^cSdiagram of a reproducing device 

for reproducing an optical disk recording s^eoscopic 
videos in a prior example. Fig. 12 is a time chart show- 
#£ relation of recorded signals and video cutout by 
eoroducingastereoscopicvideotypeoptical disking 

55 Star example, and Fig. 13 is a time chart ^showin *e 
relation of virtual stereoscopic video identrher. R output 
and L output in an embodiment of the invention. 

Fig 14 is a reproduction sequence diagram show- 
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ina difference in pointer eccess between ordinary video 

mode in an embodiment of the invention^. ms a 
flow chart (1) changing the access procedure of port- 
enTwhen reproducing and when not reproducing the 
sJreoscopic video signals in the embod.ment of the 
fnSoTand Rg. 16 is a flow chart (2) changmp the 
access procedure of pointers when reproducing and 
w?eTnc5 reproducing the stereoscopic video s.gnals .n 
the embodiment of the invention. 

Fig 17 is af lowchart for changing output depending 
on whether stereoscopic video is present or notm a 
stereoscopic video reproducing device in an embodi- 
S Jthe invention. Fig. 18 is a diagram showing the 
Sate of a stereoscopic video identifier entered .n *e 
stereoscopic video logic arrangement table jnthe 
of the invention. Fig. 19 . ■ MtajJ* 
showing the procedure of specifying the attribute of 
sSopio Sdeo of each chapter, each 
interleaved block from the stereoscopic v^eorientrf.er 
of the stereoscopic video logic arrangement table in the 
enSment of fre invention, and Fig. 20 is . block d.a- 
23 interlace video signal output mode of me repro- 
ducing device in the embodiment of the inventon_ 

Fio 21 is a block diagram in output mode of pro- 
gressive video signal of a reproducing device in an 
Kment of the' invention. Rg. 22 is a block diagram 
?n input mode of progressive video signal of a reccing 
device in the embodiment of the invention, and Rg. 23 
is a block diagram in input mode of stereoscopic v.deo 
signal * the recording device in the embodiment of the 

•nventioa ^ ^ ^ diagram in reproducing mode of 
stereoscopic video signal of a reproducing device in an 
SZ of the invention. Fig. 25 is a block diagram 
^producing mode of stereoscopic prcgressrve video 
sional ot feu^speed reproducing dsrice in the embodi- 
ment oT the invention, and Fig. 26 is a block diagram in 
prJreUe video reproduction of multi-sfream of the 
reproducing device in the embodiment of the invention. 

Fiq 27 is a diagram showing an entire data struc- 
ture of optical disk in an embodiment of the invention, 
Rq 28 °s a diagram showing an internal structure of vol- 
ume i^rmation file in Fig. 27 in the pediment o, the 
Mention Fig. 29 is a flowchart showing a detailed pro- 
SuTof reproducing process of program^ chain group 
b7a system control unit M1-9 in the embod.ment of the 
iLntion. and Rg. 30 is a block diagram showing a par- 
tial constitution for AV synchron^ationrelating to AV 
synchronous control 12-10 in the embodiment of the 

'^Rg^SI is a timing chart of reproduction output 
through buffer and decoding processing °f decoder of 
data stream in an embodiment of the invention Fig 32 
1 tdiagTam showing a method of decreasing rteriace 
disturbance by f ilter on/off in the case of obtaining inter- 
facl Jgnal in the embodiment of the invention, and Fig. 
33 te a Sgram showing a recording method for adjust- 



ing the format when recording into a DVD in the.embod- 
iment of the invention. 

rq 34 is a diagram showing a timing control 
method in the case of reproducing from a DVD in an 
5 embodiment of the invention. Fig. 35 is a time chart 
S; reproduction of interleaved block at the ton. i of 
video sfream changeover in the embod.men of the 
invention, and Rg. 36 te a principle diagram for record- 
ing two progressive video signals by drvid.ng into mter- 
10 leaved blocks in the embodiment of the "'" venhon . 

Fiq 37 is a flowchart for skipping an initial dummy 
f ield of VOB (VIDEO OBJECT) in an embodiment of the 
Serin. Fig. 38 is a flowchart of STC changeover in 
^case of seamless connection in the embodimertof 
,s le mvention Fig. 39 is a block diagram of data com- 
Sind passing unit in the embodiment of the inven- 
SoTaS Fig. 40 is a principle diagram for recording 
Waived Wock by separating the *ope(w,de) video 
In the horizontal direction in the embodiment of the 

20 irWe Rg° n 41 is a principle diagram of 3-2 transformation 
by combining scope video from an optical diskin which 
scope (wide) video is separated and recorded in an 
Sment of the invention. Rg. 42 is a common 
S5 diagram of system stream and video .data of an opt ca. 
disk in the embodiment of the invention and ^Rg. 43 * a 
flowchart of seamless connection in the embodiment of 

"RTSt a diagram showing a method of separat- 
30 ing interpolation information in the ^onta^ vert- 
cal direction and recording in .rrterleaved b ocksin an 
?n*odiment of the invention. F,g. 45 is a timinj .chart of 
oroqressive. stereoscopic and wide agnate and data 
SST- buffer at the time of reproduction hereof in 
35 the embodiment of the invention, and Rg ^46 ,m > a sfruc 
tural diagram of horizontal filter and vertcal filter in the 
embodiment of the invention. _ 

Fig 47 is a signal arrangement diagram or insert- 
ing Snmy fieWs in an embodiment of the .rwentior. 
„ Rg. 48 tea time chart of encoding PW™»*^ 
oy using an existing encoder in the en.bod.mert or the 
Mention. Rg. 49 is a signal format of video .dentin 
the embodiment of the invention, and 
contents of identifiers of vertical filter and honzontal f.l- 
ds ter in the embodiment of the invention. 

Rg 51 is a diagram showing a principle* divided 
record^ of 1050 interlace signal in an embodiment of 
Z invention, Rg. 52 is a signal arrangement digram 
for issuing progressive signal, NTSC signal. HDTV ag 
so nal in the embodiment of the invention. Rg. 53 is a pro 
gfetfve reproducing method for reproducing 
Sterieaved blocks while referring to the vtteo preserrt 
time stamp in the embodiment of the invention, Fig. 54 
s an aSigement diagram of HDTV sub signal and 
55 NTSC signal of simultaneous broadcasting system £ 
the embodiment of the invention, and Fig. 55 is a blow 
diagram of reproducing device for common disk of 
HDTVand NTSC of simultaneous broadcasting system 



3 



EP 0 888 018 A1 



6 



in the embodiment of the invention. 
Preferred Embodiment of the Invention 

Referring now to the drawings, prefened embodi- 
ment the invention are specifically descnbed below. 

method of recording and reproducing stereo- 
scopic videos (3-D videos) and high resolution videos is 
dSS in the first half, and the method of reahz ng 
Resolution videos is discussed in the second halt 

In^ecording of the invention, in the case of stereo- 
scopic vWwide video, two screens of the , n* eye 
fr^ l^tteye or two screens divided in the horizontal 
d£clt are recorded separately. The two screens are 
field videos starting from an odd-number l.ne. wh.ch are 
cSied cS-f irst signals. When recording a progressive 
Subdividing into two screens in the vertical djrec- 
Sn These two screens consist of afield signal starting 
r 0 manS^mber line and a field signal starting from 
a^en-number line, which are respectively called odd- 
first sianal and even-first signal. 

5*L specification, an interleaved recording unrt of 
vide! SrSnion of one GOP or more is called an inter- 

leaved block or a frame group. 

Hgtisablockdiagram of an optical d.skrecord,ng 

device 2 of the invention. A signal for the nght eye erf a 
it eicopic image is called an R-TV signal, and a sjg- 
nlfSeleft eye's ca.led an L-TV signal, and the ^TV 
m qiiH i TV sianal are compressed into MPEG sig 

=nH an L-MPEG signal as shown in Fig. 2 (2) are 
coined These signals are interleaved in an interleave 
SSlT aslLwn in Fig. 2 (3), so that an R frame 
Sup 6 by combining R frames 5 of R-MPEG signa sby 
Cumber of frames of one GOP or ^ .ntoa^e 
group, and an L frame group 8 ^ cornb'^ng L frame 7 
of L-MPEG signals by the number of frames of one 
rop «We may be disposed attemately. This recort- 
S!5f3Si interleaved block, or called aframe 
X?n*especrfication. In order that the **^J* 
S and lefreye signal "nay be synchronized when 

6?nd Ltame group 8 is same as the number of frames 
fn^S same duration. This is also called the ^ data 
unft and in one unrt. data for the duration of 0.4 sec to 1 
sSScorded. in the case of DVD. on the other hand. 
£ inne^ost circumference is 1 440 rpm that is 24 ^ 
Iccordingly. as shown in Fig. 2 (4), ^ 
is recorded for more than one revolution to more than 
en Evolutions of the disk. Back to Fig. 1. the address 
inSon is issued from an address circurt 13, and 
stere^copic video arrangement information .s issued 
from a* stereoscopic video arrangement information out- 
Xnrt To, and is recorded on an optical disk by a 
fecordTng circuit 9. This stereoscopic video arrange- 
Snfo'rmation includes an 

Ee stereoscopic video is present on the ^ptica. d sk or 
not, or a stereoscopic video arrangement table 14 



shown in Fig. 4. As shown in F.g. 4. the channel num- 
feTarranging R and L stereoscopic -J 
address and end address are presented. On Vie Dasis 
oSarrangememinformationandiderrtrficatiomn^ 

s maton. in the" reproducing device, stare m* |«J» 
arl eorrectiv issued as R and L outputs. Therefore, rf drl 
SreSoSaJ videos are issued to R and L by mistake 
ZL« are not related to the right eye and left eye of 

„ ^Traiernent information or stere^c v*» 
identifier is effective for preventing output of such 
JnSlrtable video, Tne meth «£™«Zg» 
described in the following explanation of the reproouc 

« ' ,nS d lt3n, a specific method of realizing! m»pto 
video arrangement information is descnbed. In the case 
of S opS^sk conforming to DVD standard, f es of 
n ISory of contents and information of table of con- 
jee standardized and recorded in a record starting 
» Son of the optical disk. These f iles, however, do not 
Sn descrSon about stereoscopic ^ 
ingly. a stereoscopic video logic arrangement fje _53 
containing a stereoscopic video logic arrangement table 

25 reoroducing device corresponding to sterecscopic 
vtdeo Z ordinary 2D reproducing device does .not read 
£ stereoscopic video logic anangement f.le 53 but 
d£J T notrepVoduce 3D. and hence there is no problem. 
^Rg 8fe explained. ^ information dDVD^n- 
30 sists o?three logic layers. They are «l ^et (VTS 
layer showing the title of the movie or the kke, part or 
video title (PVT) layer showing chapters in the title, and 
rdi laver showing stream in the chapter. 
° Tne iraTgement of stereos^pic video is shown m 

35 aachZer. 000 means there is 

nrnaress'rve at all. 110 means an entire stereoscopic 

non-stereoscopic portion. In Fig. 18. title 1 of VTS layer 
■ oof, Z£Z a Sure of 3D and ordinary , vdea titie 
„ 2 is 110 meaning an entire stereoscopic J 
000 meaning there is no stereoscopic video. Therefore, 
tithTfayers beneath titles 2 and 3, stereoscopic ,nfor- 

^^IS^el.ch^terZ^mean^ 
. there rno^osoopic cel.. and chapter 3 ,10 
meaning all cells are stereoscopic. Thereto stereo 
scopic information is not necessary in , the ceMayer 
rhaoter 1 is 001 meaning a mixture of stereoscopic 
2f id oSinary cells. In the cell layer of chapter 1. 
so cells 1 and 2 are R and L of first story, cells 3 and 4 are 
R a^d L of second story, and cells 5 and 6 contain 
Teeming of ordinary videos, .n 
♦ho «tereoscooic video logic arrangement He separately 
Tthe SaTdisk. the conventional file is not changed 

,ogic information, all physical "«*«"*^^* ™ 
disk is known, and it hence prevents such error as to 
Zi Sly videos of two different contents in the 
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right and left eyes. Still more, by adequately reproduc- 
nq the stereoscopic video and decoding. videos of R 

correct output units. 

Referring to the flowchart in Fig. 19. the procedure 
of judging whether each cell is stereoscope v.deo o not 
Se stereoscopic video logic a^ngementteble s 
shown At step 51a. the stereoscopic video logic 
element tSle 52 is read out from the frst record 
reaion of optical disk. At step 51b. the content of the 
^ 9 S "ayer^own in Rg. 18 of title n is cheeked anc rf 
000 lb judged to be not a stereoscope cel., and 3D 
processing is not done. At step 5 c, if VTS = 110 al 
cells are handled as 3D at step 51d. and odd cell - R 
and eve" cell = L are handled at step 5le. At step 51f. 
* e dTi ay that all cells in title n are ^reoscop.c * 
shownTn the menu screen. At step 51g. if VTS = 001 at 
se^lUheanangemerrtinformationofch^ 
lower layer is checked, and at step 51). if PVT = 000. at 
Ssiklt is iudged there is no 3D cell in chapter n. at 

ter are iudged to be 3D, and advancing to step 51d. 
ime as 2ted above, the display that the correspond- 
5 •* stereoscopic is added to the menu 
screen Back to step Sip. » PVT = 001 , cell number - n 
fn hfchapter of PVT = 001 is checked one by one. and 

SSSKS *- - oo °- * is wrjr. -"i r 6 

process returns to step 5lq. At step 51u. rt c^I-nvR. 

Kep 51v. K is judged to be R of m stoj and ^ step 

51w V cell = m-U at step 51x. it is )U dged to be L of m 

starv and next cell is checked at step 51q. 

Ss way by additional recording of the stereo- 
Mta£ f arrangement table 52 in R» 18. rt 

oSeTan effect of judging whether titles chapters 

knd cells of all videos are stereoscopic or not 

This is furmer explained in a top «ew of a d,sk m 

Fig. 3. One spiral track is formed in a _d.sk 1 and an R 
frame group 6 is recorded in a pluralrty - oT fracte of R 
Ste 11 11a. 11b Actually, it is recorded .n 5 to 24 
££ An L frame group 8 is 
12a, 12b. and next R frame group 6a, in R tracks tic 

""•^reproducing operation isdescribed by referring 
♦„ *L hindk diaaram of 3D reproducing dev.ee of the 

stereoscopic video identifier is detected by a stereo 
s£p^X arrangement information reproducing unit 
£S r wJS video data designated to b^tereoscopic 
video in a stereoscopic video arrangement tab) > .14 as 
shwn in Fig. 4 is reproduced, H a stereoscopic ; v»deo 
ouSrt is insfructed from an input unit 19 or the like the 
steT^scoSdeo is processed, and. at the same time, 

fswS 27 is controlled, and R signal and L signal are 
from an R output unit 29 and an L output jj* 80. 
and R and L are issued alternately in each field from an 
RL mixed output unit 28. 



Referring to Fig. 5 and Rg. 6. operation of stereo- 
scop" ^reproduction is described. On the optical 
dS as explained in Fig. 2 (3). R frame group 6 and I L 
frame group 8 having frames of one GOP or more each 
K STreS alternately. In Rg. 6. (1) shows an entire 
5 SiTSS shows a partial view. The oulput signal of 
SpTca. reproducing circuit 24 in Rg. 5 is as shown ,n 
Ro 6(2) This signal is separated into R signal and L 
2nd n the SW unit 25. and the time axis of the R s.g- 
„ ZtS L signal is matched wrth the orig^eby 
10 means of a first buffer circuit 23a and a second buffer 
circuit 23b, respectively. As a result input signals of R 
^L-MPEG decoders are obtained as shown in Rg. 6 
S? m TByprocessinglhesesignalsin^EGd^ers 
. I i 16b in Rg. 5, mutually synchronized R and L out- 

?ffe (6), (7). The audio signal is expanded and 
issued in an audio output unit 32. 

In this way. two outputs of R and L are ^ueds.mul- 
20 taneously and therefore in a stereoscopic TV of two 

peTsecond) each from R output unit 29 and I L output 
unit 30. a flicker-less video is obta.ned. From the RL 
Sed output unit 28. by sending an RL moced oirtput of 
25 %£S£* a3D video can be viewed, although there 
? 1 Ear by the conventional TV and 3D gogglesjiy 
ssSan RL mixed output of 120 fields/sec, a fheke, 
tees 3D video can be viewed by using double scan TV 
aSaD goggles. Besides, in spite of stereoscope v.deo 
so StelTstereoscopic output is not 

added by a "stereoscopic" display s.gnaloutiput unrt 33 
anoTsy^bol meaning stereoscopic is displayed Mn fta 
TV ireen. As a result, the user is informed of the fact 
»L «h P stereoscopic video is being observed in 2D 

3 s STLS ESS* *•"»• wer to the stereosoop,c 

0UtP S" the block diagram in Rg. 5, two MPEG decoders 
are shown in Rg. 7, the R-MPEG signal 

and L-MPEG signal may be combined into one MPEG 
« £ !T. combining unit 36, a double , do* :m **« J- 
ated by a double clock generating unrt 37 . do*^ cper 
ation and expansion are done in a double clock type 
MPEG decoder 16c. and R and L video signals are 

« may be simplified in such circuit corf.gurat.on In t. « 
case as compared with the 2D reproducing dwice. rt is 
rnoughtoaSonlya16MBSD-RAMtothememory39. 

so that the cost increase is small. 

Nerfte described the procedure of rotating at smgle 
50 speS taking out on.y R signal. The 

ton of the DVD reproducing dev.ee is called the single 
speed, and double rotation of the standard » caned the 
double speed. Since it is not necessary to rotate the 
Snr 34 ^double speed, a single speed command is 
S5 sTrTfrom a col. unit 21 to a rotating speed change 
St 35. and the rotating speed is lowered. The proce^ 
dureof taking out only R signal at single speed from rtne 
S"l disk in which R signal and L signal are recorded 
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is described by referring to the time chart m Fig 8 LA. 
explained in F.g. 6 (1), (2). R 
frame groups 8 are alternately recorded .n the optical 
dTsk of the invention. This state is shown .n Rg. 8 (1), 

' Comparing this signal and the one-rotation signal of 
the disk toFig 8 (3), it is known that Ihe optical d.sk 
oifes 5 to 20 resolutions during reproduction of one 
frame group. When the optical head iumpstracks from 
the R frame group 6 to R frame group 6a, the track 
imping time to the adjacent track takes scores of 
Xseconds. Supposing the rotation wa.ting time to be 
rmSntim of one revolution, data of the R frame group 
L S reproduced in two revolutions. This .s shown 
?£ reproduction signai diagrarr .and if. t« «h-t - 
one-revolution signal of disk in Rg. 8 (4) (5). In the 
reduction signal in Rg. 8 (4). the fme ax.s.s 
aXsd ^ the buffer circuit 23a in Rg. 5. and a cortm- 
uousR frame MPEG signai as shown n Rg. 8 ® • 
£ued from the buffer 23a. This signal rs expands by 
he MPEG decoder 16a as an R vdeo s.gnal as shown 
to Rg 8 (7). Same as the R signal, by selecting other 
channel a 2D signal of L signal is obtained. Thus, as in 
t tolention. by assigning R or L in the frame s,gnal 
XT* one GOP or more, arid recording the frame s.g- 
nal group continuously over plural tracks it provides > an 
Sect of obtaining 20 output of R only, if a 3D optical 
diskls reproduced, even by the single speed reproduc- 

tlence, as shown in the Week diagram in Rg^9. by 
using one buffer circuit 23 of the 3D reproducing device 
to Fig. 5. one MPEG decoder 16. and one video ou*ut 
unit 17 a 2D-only reproducing device can be com- 
nosed This 2D reproducing device 40 includes a stere- 
oscopic video arrangement inforrmton reproduc.ngunrt 
26 and the identifier and arrangement information of 
sfereoscopic video of a 3D optical disk 1 are repro- 
d UC e?T^erefore, when the 3D optical disk ,s recorded 
in the 2D reproducing device, either one of R and L 
channels is issued. Since R and I L have 
is a waste of time to issue by changing over the chan- 
nels in a channel selecting unit 20. In th.s .rwention 
however, a stereoscopic channei output tananc I unrt 41 
Ste the output to one channel only, for example. R erf 
stereoscopic video by using the stereoscopic video 
identifter As a resuH, only one of R and L of the same 
So contents can be selected, so that the user does 
not have to select an unnecessary < channel 

In the case of stereoscopic contents, the stereo 
scopic" display is shown in a display unit 42 of the repro- 
duefng d^ce'by a "stereoscopic" ^«jj£2£ 
unit 33, so that the user can recognize the stereoscopic 
conteL Thus, in the optical disk of the j""*^ 
and stereoscopic videos are obtained in the stereo 
SpSTeprSucing device 43 in Rg. 5, and 2D v,deos 
Te obtained in the 2D reproducing device .n F,g. 9, so 
that the compatibility is realized. 

Back to the 3D reproducing device, the method of 



use and effect of the stereoscopic video identifier are 
described. 

F.g 13 is a time chart of stereoscopic video identi- 
fier and output signal. If the time after Rg. 13 (3) is 
5 Sin* asTne interleaved block time unit, there is a 
dSrytmeofltbuthisnotsh^ninmechartTheste^^^ 
eoscopic video identifier in ^9- 13(1) -schang^ from 
So at t = t7 . As recorded signals in F.g. 13 (2). from 11 
!o ,7. R frame groups 6, 6a. 6b and L frame groups .8. 
,o 8a. 8b of stereoscopic videos are recorded^ £ to t11 
on the other hand, completely different confer* ,A and 
B are recorded as f irst frame groups 44, ^ec 
ond frame groups 45. 45a. In the slantod of Wft 
toere is no definition of stereoscop.c videa and I hence 
, 5 stereoscopic video identifier is not included in toe data 
or directory information. Therefore, upon start of ttie 
optica. dis£ it is required to read out the ^oscopic 
vtoeo arrangement information f ile of the 'nvenboa In R 
ouSt and L output in Fig. 13 (3). (4) from 11 to tTtoe 
a, data in first time domains 46. 46a. 46b may be d^tty 
issuedtoRoutput.andmedatains^ndtimedo^,ns 

47 47a 47b, directly to L output. After t = t7 . there « 
no4reoscopicvdeo identifier, and therefore the same 
data as in f irst time domains 46c. 46d are , .ssued to , Ihe 
25 R output and L output. In other output system, that is m 
" amSoutputinRg. 13 (5). (6). from tltotj ,nwrj* 
the stereoscopic video identifier is 1. a the field fre- 
quency of 60 Hz or 120 Hz. even field signals 48 48a 
SdUsigr«.s49.49aareissuedaHernate^from 

» one output. The data of the first time doma.ns 46 , 46a 
are issued to the even field signals, and the data of the 
se^timedomains47. 47a, to the odd field «gnal* 

However, after t7 having no stereoscop.c vrieo the 
data of fhe first time domains 46c. 46d are issued to 
35 Si Infield signals 48d. 48e and odd field s.gnals 

49C1 't1i 9 us, by varying the output to the stereoscopic dis- 
play of signals between the region in which the absence 
KScopic video is indicted by the stereoscope 
40 video arrangement information and Ihe region not « pl- 
eated rtiseffectivetopreventinputofv.deosofd.fferent 
confents into the right eye and .eft eye of the v-ewer 
Without this function, while observ.ng the right image 
and SI image of the same content of the stereos^ 
45 video, when the contents of the video become d.ffaent 
between the first time domain and second ^edomain 
in the optical disk, abnormal images are showa con^ 
tents of A in the right eye and contents of B in the left 
eyes, which gives discomfort to the viewer 
so This procedure is more specifically descrtoed by 
referringtotheflowchartinRg. 17. At step 50a. an opti- 
c??S?is loaded, and at step 50b. the fiteof contento 
Ust of the disk is read. Herein, there .s no information of 
Sereoscopic video. At step 50c. the stereoscop. ^.deo 
55 arrangement information is read. At step 50d « toe 
basis of the stereoscopic arrangement infer maton 
being read in. when displaying the 'omenteiist in toe 
disk, marking of stereoscopic display is shown in each 
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. content on the menu screen. In this way. *e user can 
the presence of stereoscope video This 
Station. H there is on.y one in theatre cjrtcal d.sk 
may be included in the nav.gat.on information in eacn 
data unit of DVD. 

At step 50e. data ot specific address is reproduced, 
and at step 50f . referring to stereoscopic video arrange- 
SSnation. it is judged whether the data .«£ 
oscopic video or not. If Yes. at step 50g. from the data of 
aerSopic video arrangement information for exam- 
ple wShe first time domain 46 is R signal andsec- 
ond Jme domain 47 is L signal, each signal ,s decoded. 
Se data of the first time domain 46 .s issued as the 
maae for the right eye. and the data of the second t.me 
dSn It isi Juedasthe image for the left eyejhese 
imaL are synchronized. When reproduc.ng the next 
SnSfiS steps 50e, 50f . it is checked whether 
ie^eoscopic video or not. If not stereoscopic video 
JdvanSj to step 50h. for example, the data of erther 
SeSSSie domain 46 or the second time doma,n47.s 
KuSin the same image as the image for the mgm eye 
Sd the image for the left eye. It hence prevents output 
S£i d "different contents in the right and left eyes, 
.n the invention, the reproducing P'°^'^; 
hetween when reproducing ordinary videos of inter 
SvTwoT sysTem. and when producing 
Selscopic videos of interleaved block system. Fee- 
,rPQ of the invention are described below. 

Asshwnta the recorded data on the optical disk .n 
.he £e chart (1) in Fig. 14. Al 
^rir*tt as of the first nterleaved block 56a to d© 

K^is since the next pointer 60 is recorded, as 
snownt Fg 1 4 (2). when reproduction of the f irstinter- 
£5 Sock 56 is over, only by accessing the address 
oTthe pointer 60a. by jumping tracks, a next firsnnter- 
feaved Hock 56a is accessed in 100 msec, so that A2 
Stfcan'e reproduced. Similarly. A3 .date . ^re- 
duced. Thus, contents A3 can be reproduced contmu- 

° US By contrast, in the optical disk recording R and L 
stereoscopic videos shown in Fig. 14 (3). in order to 

to make into same format as in Fig. 14 j 1 ) ^ CC( f*"^ 
.h^ereoscopic video cannot be reproduced unless the 
££hTS£«1 f^om the stereoscopic video togic 
Semertab.e.moreover.thestereosccvicident.f.er 
e^ea^ce.icanbedeiined.Ac^n^estere^ 
scopic identifier 61 o» the interleaved blocks 54 55. 56 
I^can be logically defined. This is shov* . ,n the d« 
oram To reproduce R2 and L2 by reproducing R1 and 
U and jumping, the pointer cannot be usee i d.recfly 
More specifically, after completion of reproducton of R 
Seaved block 54. instead of accessing the address 
J SSeTaS. next L interleaved block 55 is reproduced. 
an ?Snter a5 of R interleaved Wo* is accessed by 
SpCl^S in this case, pointer 60b of L nterleaved 
KTsYis ignored. Wnen reproducing an .nterleaved 



block of which stereoscopic identifier is 1. by changing 
the access procedure of pointer address from that in 
Sr^ H provides an elect ot reproducing R 
and L continuously as shown in F.g. 14 (4). 
5 Referring to the flow chart in Figs. 15 and 16 the 
procedure for changing the pointer when accede 
interleaved block is described by using the stereoscopic 
video identification information. 

First at step 62a. an access .command _for an 
10 address of a specific cell is produced. At step 62b. the 
SeStobraccessedisjudgedtobestereosc^.0 

SeTor not by referring to the stereoscopic video 
aSngemenV information. At step 62c. if not stereo- 
Sc video, skipping to step 62t. one process d on*- 
J5 Sy^deo is carried out. If stereoscopic vrfeo a t step 
2? ao^ancing to step 62d. ft is checked whether or not 
to repS* stereoscopic video of the user or the 
Se and if No. the display of "stereoscopic video is 

, 5 rinced and at step 62h. pointers recorded in R inter 

stored in the pointer memory. At step 62., tne previuua, 

JJi A step 62j. it is checked if AL (n) and AR (n) 
30 ^inuo^or not. and if No. the tracks are jumped 

t0 ir^lttC-m. an n-th L interleave 
block Is" reproduced, and at step 62n, the pointer 
a^^1i8rep<CK lU cad.At 8 tep62p^ftis*e^ 

35 Hreproduction of all data is complete or not At atep > 62q 
S if cS^ked whether the n-th L interleaved block and 
?n!i?S r^nterieaved block are recorded continuously 
f^JiSSl*-* at steppe traj are 
jumped to AR (n+1) to return to step 62f. If Yes. the 
40 process returns to step 62f. . . . 

P At step 62t. if stereoscopic video is not displayed. 

aririress A (1) of h cell is accessed, and the first 
S2v3?lock ( is reproduced, and at next step 62* 
En* Interleaved block of address^ 
« duced seouentially. At this time, m each interleaved 
25? lumping tracks to the next interleaved block, the 
pdnteraddressA (n+1) for accessing is .ead out at tfep 
Sv.anditis checked whether data ™P«?«^»«£ 
niete or not at step 62w. and if complete, the process 
plete or not « * w flowchart A. If not com- 

50 ? e r^ep 62x ?.s checked whether interleaved 
SSs having' start addresses of A (n) and A (n+1 ) are 
continuous or not, and if Yes. without jumping the proc- 
Z returns to the step before step 62u If No. at step 
fi9u the tracks are jumped to address A (n+1 ) . 

Nrt t byTef erringTo the block diagram of reproduc- 
ing device for 720P reproduction of double speed pre, 
gressrve or super-wide saeen shown ,n F.g. 20. the 
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reproduction operation of a reproduc.ng dev.ce 65 of the 
invention is specifically described below. The Banal 
reproduced from the optical disk 1 is separated by a 
separating unit 68 into a f irst interleaved block 66 and a 
second interleaved block 67 composed of frame signals 
of one GOP or more each. Frame video s.gnals 70a. 
70b of 30 seconds expanded by MPEG in an expanding 
unit 69 are separated into odd field signals >72a, 72b and 
even field signal 73a. 73b in field separating unit > 71a. 
S and interlace signals 74a. 74b of 2ch NTSC are 
issued. The wide screen in Rg. 20 is descr.bed later 

Referring to Fig. 22. the encoding operation of pro- 
gressive video signal is described below At 
t-t1 andt2 , progressive video signals 75a, 75b are 
entered, and signals of 11 and t2 are combined in a com- 
bining unit 76. and a combined signal 77 is ob^ned. 
The combined signal 77 is taken out z,gzag in the sepa- 
rating unit 78. and odd interlace s.gnals 79a. 79b and 
2? interne signals 80a. 80b are produced. By com- 
bining the odd interlace signals 79a. 79b and even .nter^ 
lace sianals 80a. 80b, frame signals 81a. 81b are 
obtained. Segmenting one GOP or more GOPs which .s 
consist of 10 to 15 frames of compressed s.gnals 83a. 
83b compressed in MPEG compressing units 82a, 82b 
interleaved blocks 84a. 84b. 84c are produced and 
same time stamps areadded to the compresseds.gnals 
separated from the same progress,ve s.gnal by time 
stamp providing means, and the signals are recorded 
on an optical disk 85. . ._ 

The optical disk 85 containing the progressive s.g- 
nal is reproduced in a double speed 
86 in Hb 21 . and reproduced in interleaved block unrts 
in a separating unit 87. and separated into two streams 
of interleaved blo*s 84a. 84c. and ^ea^l *ock 
84b then expanded into frame signals 89a. 89b of 720 
S pixe^in expanding units 88a. 88b. In fieto sepa- 
rating unrts 71a. 71b. the signals are separated into odd 
fields 72a. 72b and even fields 73a, 73b on the time 
axis. So far. the operation is same as in the reproducing 

dW t ^21 tSever. odd fields 72a. 72b of channel 
A 91 and channel B 92 are combined in a containing 
unit 90. Even fields 73a. 73b are similarly combined. 
Thus, channel A 91 and channel B 92 are combined zig- 
zag and progressive signals 93a. 93b of 60 frames/sec 
are obtained, and delivered from a progressive video 

output unit 94. , 

Thus, according to the reproducing device of the 
invention, progressive signals, that is, 525 signals not 
interlacing NTSC signals, or 480 signals in this case are 
obtained. A reproducing unit 95 reproduces at double 

SPS< ln this case, if the conventional optical disk record- 
ing movie software is reproduced, a progressive video .s 

0bta 'lnFig 20 meanwhile, when reproducing the optical 
disk containing the movie software for single speed 
reproducing device for reproducing interlace signals, 



since the movie software is composed of frame signals 
(progressive signals) of 24 frames per second 24 
frames of progressive signals are obtained ,n the MPEG 
decoder By detecting the movie software by detecting 
s means, or by transforming 24 frames into prog^e 
signals of 60 frames/sec in a 3-2 transform.ng unrt 174 
shown in Fig. 20. progressive signals are reproduced. In 
the case of interlace output, by filtering the progressive 
signals in a vertical fitter unit by referr.ng to the fitter 
, 0 identifier, an interlace video free from d.sturbance rs 
obtained. 

Herein, when the optical disk 85 encoded in Fig 22 
is reproduced in the reproducing device 65 applicable to 
progressive signals in F.g. 20. an interlace signa 74a o 
, 5 channel A is reproduced. A conventional DVD flayer of 
interlace type has channel A only out of channel Aand 
channel B. Hence, when the optical disk 85 of the inven- 
Z is loaded in a conventional DVD player of .meriace 
tvoe it is known that the interlace signal of channel A is 
20 obtained. That is. in toe optical disk of the invertion^ro- 
gressive signals are obtained in the reproducing device 
of the invention, and interlace signals of the samecon- 
tents are obtained in a conventional reproducing device, 
and a perfect compatibility is realized. 
es m this case, by adding an interlace interference 
removing compressing fitter 140 to the MPEG encoder 
[n Rg 22. atthough the frequency characteristic is 
slightly lowered, aliasing distortion between channel A 
and channel Bean be decreased. . 
so Encoding of stereoscopic video .s more specifically 

described below. , „, . „ 

As shown in Rg. 23. a right-eye s.gnal 97 and a lett- 
eye signal 98 are entered in a recording dev.ee 99_ 
Being of interlace signals, in every 1/60 second, odd 
35 field signals 72a. 72b and even field ^'s 73a 73b 
are entered. The signals are combined in combining 
units 101 a, 101b. and transformed into frame signals 
102a, 102b in every 1/30 second. Compressed signals 
83a 83b compressed in compressing unrts 103a 103b 
«, are gathered into a set of one GOP or mor* arc inter- 
leaved block 84a. 84b. 84c are produced, and are 
arranged alternately and recorded on the optical disk 1 . 
^hen this optical disk 1 is reproduced in toe , reproduc- 
ing device of the invention shown in Fig. 24. the stereo- 
45 scopic/PG video arrangement information reproducing 
unit 26 in Rg. 5 detects the PG identifier in the disk, and 
toe reproducing device 104 is established in fhestereo- 
Sptoreprodudngmodeasshownintheb.ockd.agram 

in Fig. 24. in this case, toe stereoscopic video in the 
50 optical disk 1d is first separated into channel A and 
channel Binthe separator 68, and expanded in expand- 
ing unrts 88a. 88b. and separated into field s.gnals in 
Sd separators 71a, 71b. So far, the operation ,s same 

55 ^ ^sVfeature of Fig. 24 that toe field separator 71 a 
issues odd field signals and even field signals by chang- 
ing over toe output sequence in an output converting 
urtit. First, for progressive TV. that is. for TV of field fre- 
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~« * on uy ndd field signal 72a of channel A, odd 

w5^£& -« f,e,d si9nai , 7 r of 

channel A and even field 

„„, ..rt seouentially. As a result, odd fields ana even 

S «TZ35i-** and alternate,y 40 *? r,9ht 

aStett ey^ and Thereby by using switch type slereo- 
« £ I les a flicker-less video matched in time 
So^^nedfrorntheprogressiveou^utunH 

105 As the output to the general TV, by using the odd 
field 72^ channel A and *ren f ield 73b of channel B 
2 "of the above from the NTSC output un. 106. 

rr^vSon is obtained through stereoscopic goggles. 

"Ten mfprogress-e system of the invention and 
the tfeTeoscopic video reproducing system are com- 
M st?eS»pic videos of high picture qualrty of 
S£ arSTeSressive images are obtained. This • 
S£ p % %. This reproducing device 107 repro- 

oickuD can reproduce continuously without 
optca pickup ran s . nce the jnforma . 

ff? JS5 o ^ in continuous reproduction. 
,0 " * Tr" " «, 3 2 speed is enough. Such con- 
KS alTge^^ngs^about an effect of reducing 

the Bf^'SS-to, * a ****** 109 - the 

. J^w^kTioSa 108b. 108c, I08d are sepa- 
interieaved a^ 1 ** "nd signals of four channels 

^Sng units 69a. 69b. 69c. 69d are «mb.nedm 

units 1103. "oo- » progressive stereoscopic 
^eoTSued TA^eprcSSng device 107. .nth* 
case by ^s^ng four-speed block MPEG chip, r.sposs, 
H e to orocess by one chip, and hence the number of 
1 f^rreased It is also possible to record and 

Screens of multi-screen TV can be displayed simul- 

KKSSES t H^Lna, DVD or other 
SrSucIng device, the interlace signal for either the 
reproaucing u e ^ 1S 

right eye or theleft eye e iss ^ fae 

^SCaTdnTtwotye. of DVD, the total 
St 2 hours and 15 minutes, and it is enough for 

■"t JLC5«*0 **• - tne invention «*» 
We to douWe-speed stereoscopic/progressive video. 



»ha user sends a command to the control unit 21 
S£J 51 SSfi-on unit 20 from the input unit 
5hK 9- ^e stereoscopic interlace or one-*ann* 
nrooressive video can be changed over to a desired 
s KTrU like the monaural record and stereo record 
5 rnthepast.acompletecompatibility.sassured. 

Accordingly, by the double-speed or four-speed 
JSSZ Seticeof the invent, v«e* , - « 
picture qualities and projection methods may be 

0bta lnte invention, therefore, in the absence of stare- 
osccSfc^ Wenfifier. it is enough to read the pointy 

TiTws case, since the second video signal . a 
5SSS S formation 

45 signal. In this case, in the progressive 

oSh first video signal and seconc ^ -deo jgna. are 

dJTS R9- 20. first of a... the second .dec sgnaUs 
50 not issued independently. 

center shift quantity 159 is reproduced from the center 
snift quantity reproducing unit 159b. By ««••** 
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wide screen combination are effected. In the process ol 
3-2 transformation in the 3-2 transforming unit 174. a 
combined image 179a of a combined image 179 com- 
prising 24 frames per second is separated 'ntothree 
interlace images 180a. 180b, 180c and a comb.ned 
imaoe 179b is separated into two interlace images 
180d 180e. Thus, the image of 24 frames/sec is trans- 
formed into an interlace image of 60 fields. In the case 
of output ol progressive image 181. the three progres- 
sive images 181a. 181b. 181c and two progressive 
images I8ld, I81e may be issued directly. 

As a second method of separating the screen, as 
shown in Fig. 40. when a screen 154 of 1440 x 480 pix- 
els is separated in an image horizontal direction separa- 
tor 207 to separate two pixels in the horizontal direction 
into one pixel each, it is separated into two horizontal 
separate screens 190a. 190b of 720 x 480 pucels eadr 
Bv a similar technique, they are compressed as a first 
video signal and a second video signal, and recorded in 
an optical disk 191. In this case, aliasing distortion 
occurs in the horizontal direction, and two pixels are 
added at a specific addition ratio by a horizontal filter 
206 to attenuate the high frequency components in the 
horizontal direction as shown in the horizontal filter 206 
in Fig 46. This prevents moire at the time of reproduc- 
tion with 720 dots in the existing reproducing device 

When this optical disk 191 is reproduced in the 
reproducing device 65 in Fig. 20. the horizontal sepa- 
rate screens 190a. 190b are decoded, and when com- 
bined in the wide image combining unit 173, *e original 
screen 154a of 1440 x 480 pixels is reproduced. In the 
case of the movie software, for 3-2 transformation, as 
shown in Rg. 41 , the screen 154a is combined to trans- 
for in by 3 "2 

In this second screen horizontal separating 
method, in both first video signal and second video sig- 
nal, since an ordinary picture of 720 x 480 pixels .divid- 
ing the original 1440 x 480 pixels into half in the 
horizontal direction is recorded, if the second video. sig- 
nal is reproduced by mistake in the orainaiy reproduc- 
ing device such as DVD player, since the picture of the 
same aspect ratio as in the original is delivered the 
compatibility is high. Thus, by this separating method, 
the interlace image is reproduced in an ordinary repro- 
ducing device. 525 progressive image in an applicable 
reproducing device, and a wide image such as 720P 
scope in a 720P high resolution applicable reproducing 
device. The movie material can be reproduced at dou- 
ble speed, and hence the effect is high. 

Further developing this technique, in Fig. 44, a pro- 
gressive image 1 82a of 1 440 x 960 is separated into the 
horizontal or vertical direction by a horizontal or vertical 
separator 194 of the image separator 1 15 by using, for 
example, sub-band filter or wavelet transform. As a 
result a 525 progressive image 183 is obtained. It is 
separated into 525 interlace signal 184. and recorded in 
a stream 188a. 

On the other hand, the remaining interpolating 



information 185 is similarly separated into four streams 
188c 188d. 1886, 188f. and recorded in interleaved 
blocks. The maximum transfer rate of each irrterleaved 
block is 8 Mbps in DVD standard, and when the .nterpo- 
5 lating information is divided into four steams, rt is 32 
Mbps and in the case of six angles. 48 Mbps is 
recoided. so that 720P and 1050P HDTV video scan be 
recoided. In this case, in the conventional reproducing 
device, the stream 188a is reproduced, and the inter- 
10 lace video 184 is issued. In the streams 188c.J88d 
188e 188f since the output limiting information is 
recorded in the optical disk 187 by an image Processing 
limiting information generating unit 179. so that the 
interpolating information 185 of poor picture quality 
, 5 such as differential information will not be issued bymis- 
take. Thus, by separating in both horizontal and vertical 
directions by the method in Fig. 44. a compatible optical 
disk applicable to both HDTV and NTSC is realized, 
in Rg 20. the interlace signal is transformed in an 
so interlace transforming unit 175. and issued and a scope 
screen 178 is obtained. The 525P progressive signal is 
similarly issued as the scope screen178. When observ- 
ing with a monitor of 720P. the 525P s,gnal « tnaj 
formed into a 720 progressive signal in * 525P/720P 
25 transforming unit 176. and a letterbox type 720P screen 
177 of 1280 x 720 or 1440 x 720 (the image size being 
1280 x 480 or 1440 x 480) is issued. Since the scope 
screen (2 35:1) is 1 128 x 480 wide, an image of a closer 
aspect ratio is obtained. In particular, in the case of 
so movie software, because of 24 frames/sec. the progres- 
sive irmge is at a rate of 4 Mbps. When me scope y^eo 

is recorded in the system of the invention of dividing into 
two screens, the rate is 8 Mbps, and since the recording 
timers about 2 hours on two-layer disk of DVD, ®? 
35 scope video of 720P or a progressive video of high pic- 
ture quality of 525P can be recorded in one disk. In the 
conventional TV, too, the interlace output signal is dis- 
played. It is hence effective to issue the scope screen 
(2 33:1)01 movie at 525P or 720P. 
« Herein, referring to Fig. 51. a method of recording 
and reproducing 1050 interlace signals is specifically 
dScribed below. An even field 208a of 1050 interlace 
signals is separated into two images 208b. 208c by hor- 
izontal separating means 209. and separated ' nto 
45 images 208d. 208e by vertical separating means 210a. 
210b, and images 208f , 208g are similarly obtained. An 
odd field signal 211a is similarly separated \ and ^images 
21 1d e f g are obtained. In this case, the image 208d 
and image 21 id are main signals, and the DVD inter- 
so lace video is obtained in a convention! reproducing 
device To prevent interlace interference, horizontal fil- 
ters 206b. 206c. and vertical filters 212a. 212b are 
inserted, so that aliasing distortion of reproduced image 

55 fede SS to Fig. 27. Rg. 28. Fig. 42 and Rg. 49, 
the file structure and video identifier are described. Rg_ 
27 shows the DVD logic format. Video files are recorded 
in logic blocks. As shown in Rg. 28. the minimum unit in 
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the svstem stream is railed a cell, in which, as shewn in 
Fig 42! video data and audio data in one GOP unit, and 
sub-picture are recorded in a packet 

The provider defined stream in a packet 217 in a 
cell 216 (see Fig. 49) of main signal of the first stream 
has a capacity of 2048 bytes. It includes record.ng of a 
Se2L identifier 218 showing whether progress^ 
or See, a resolution identifier 219 showmg whetfie 
ft^eso^onis 

220 showing whether the »TT^SrSSS!^ 
ential signal from the main s.gnal, a f .Iter identifier 144 
SsctibS below, and a sub-stream number information 
S shSng the stream number of a f irst sub-stream. 

By^ference to Fig. 52. the procedure of reproduc- 
ino bv a video identifier 222 is described below. 
,n9 optica, disk, f irst, reproducing procedure 

control information 225 is read tfMi 
information 224. Since the limiting information of VOB 
(IS Sject) is included herein, in the .existing repr^ 
during device, it is connected only «<™" o0 ™*%?* 
to No 1 VOB 226b in which the main video^ is rerarded 
<?ince No 0 VOB 226a is not connected to No. 2 VOB 
£ in which the interpolating signal of dfflererrtial 
SSmatioTor the like is recorded, video of poor picture 
SSSmS not be reproduced from the conventional 
firing apparatus such as the differential informa- 
3as mStion^ above. A video identfiens recorded 
in each VOB of the main signal, and since Na 1 VOB 
22te and No. 2 VOB 226c are progressive identrher = 1 , 
Son Mentifler = 00 (525 signals). « 
steals are reproduced from the progress^ player or 

H °Sn video «enf»'er222^then^OB^ 
is the progressive identifier = 0 and resolution rtenti .er 
219 - 10 there are 1050 interlace agnals. and it is 
^ow"n that *ree VOBs. VOB 226e. VOB 226f. VOB 
S^aSerpolating information. Thus, in the conven- 
tional' pteyers. ?050 interface signate with 720 hor«orrtal 
P Ss are" issued by the NTSC progress.ve ptey*. and 
1050c full standard HDTV signals are issued by HD 
Iyer Thus, by the video identifier 222, various video 
K be recorded and reproduced, injr^rleava 
Z J vWeo identHier 222 may be also recorded in the 

manaqement information 224. 

Serein, referring to Fig. 53. VPTS (video presente- 
tion time stamp) of sub-track by each interleaved block. 
iZ is the time relation in decoding output is described, 
fo No 1 VO Sb. interleaved blocks 227a, 227b 227c 

VPTS. in No. 2 VOB 226c. ^ 
227e. 227f are recorded together with VPTS1 .2, 3 The 
conventional player reproduces fte .interleaved blocks 
227a 227b. 227c at single speed. Since sound is also 
fncludeo in the main signal, the sound is also epo- 
duced On the other hand, in the progressive appUcable 
Se Leaved block 227d of No. 2 VO > 227cas 
sub signal is reproduced, and stored once in the buffer 
stored completely, the interleaved block 



227a of No. 1 VOB 226b of the main signal is repro- 
duced and the AV synchro ^ 
Scusf nformation. Since the sound is also recorded 
Tthe main signal, the output of the mam s.gnal and 
s ^SgralasLv^ 

5 3,2m. in thte case, tracte are jump* betwe^e 
interleaved block 227a and interleaved block 227e. 
ThusTe progressive signal in F,g. 53 (4) is tesued^ln 
Ss way, aSfte reproducing device side, bjn ^ fte 
same VPTS of each interleaved block, the main s.gnai 
10 STsuSgril are decoded synchronously andoom- 
blned. so that a normal progressive signal is main- 

ta ' n Fig. 54 is a diagram showing an arrangement .et f sig- 
, 5 nalsdsimul-castingsystemfor^ 

Krrcsr sianal and HDTV signal individually, independ- 
ent* °5 at th^same time. In this case. NTSC ^eo 
Sound 232 are recorded in the mam sign** VOB 
227a In VOB 227b, VOB 227c. a signal of about 16 
„ compressed video signal of HDTV is divided 

« However in the HDTV player in Fig. 54 (3). only fte 
aSrSate obtained from N o. 1 VOB 227a. and first 

^ video and second ^"™Z^HwZ 
fte VOB 227b. 227C. and combined, and the MVVi r s,g 
nal of 16 Mbps is reproduced as shown in Fig. & W- 
so ftts rase, since the reproduction of 

h« reoroducing procedure limiting information 225. in 
5. exoneration of the existing DV ID ptayerby 
the user the HDTV compressed signal will not be repro 
S Thus, the NTSC is issued from the conventional 
35 player and HDTV signal, from the HDTV splay, so that 
K ^onStibirrty is maintained. A block diagram * 
shown in Fig. 55. The detail of operation is same as 
£ve and 2 omitted, and the reproduced sign* from 
^ optical disk is separated by an heaved Wo* 
«, separator 233. and the sound of the «^ 

^JX^ in the invention by ujng 

L interleave streams, a transfer rate of 16 Mbps* 
obtained, and the MPEG compressed agnal of stand 
so ard HDTV can be directly recorded. Next in ft DVD. 
only 1 6 Mbps can be recorded in two '^deaved bfocks. 
On the other hand, the HDTV conpressed vid^nal 
te 16 Mbps. Accordingly, audio data cannot be ecortal 
However! as in the invention, by making use of the audio 
« data of NTSC signal of main signal, rf the HDTV is 
5 Sordid in two Lrleaves. the audio output ran be 

^Sefein. a method of removing interlace interference 
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is described below. When a progressive signal is deci- 
SJSwd transferred into interlace signal, al.as.ng 
Surs and moire of low frequency component : occurs. 
X same time, line flicker of 30 Hz occurs Tc . avoid 
Ss it is required to pass through interlace .nterference 
eSiing means. The interlace ^T^JSSZ 
means 140 is put into the progresswe s.gnal block of the 
pr^sTe interlace transforming unrt 139 in the block 
SSSm of the recording device 99 in Fig. 22 expired 
above From the entered progresses signal, firs! .. the 
video signal of high probability of occurrence of inter- 
ne interference is detected from the interlace interfer- 
ence image detecting means 140a. and only th.s vdeo 
Sal is passed into the interlace interference removing 
f itter U1 For example, in the case of the image of low 
fluency component in the vertical direct.cn. s.nce 
See interference does not occur, the frtter .s c.rcu- 
SS Trough a filter bypass route 143. Accord.ngly. 
deterioration of vertical resolution of image can be less- 
ened The interlace interference removng filter 141 .s 
composed of a vertical direction f ilter 142. 

As shown in the time and space frequency diagram 
in Fiq 46 (a), the shaded area is an interlace aliasing 
dstertion occurring region 213. To remove thus, rt may 
be passed through a vertical filter. More specrf-cafly as 
snawn in Fig. 46 (c). installing three bnc .memories :V& 
of 480 progressive line signals, by add.ng the vdeo 
toaLS? of the objective line (n-th line) and v,deo 
Emation of the lines before and after ((n-1)-1h. (n*1)- 
h lines), three in total, by an adder 196 at an addrUon 
rati video information of one line is obtamed. and 240 
Solace signals are produced. By this process.ng k the 
vertical direction is filtered, and the .nterlace .nterfer- 
ence is alleviated. By varying the addition rato of three 
nnes, the fitter characteristics can be changed. The .s 
caHed the vertical three-line tap filter. By vary.ng the 
aSon ratio of a line and the preceding and follow.ng 
nnes a sTmpler vertical filter is obtained. As shown in 
Ho 46(d) ttielineinformationisnotasimplevert.calf.l- 
2 but verticalfiltering maybe executed by deve.op.ng 
for example, even lines of the (n-1)-the line of prev,ous 
frame and (n + 1)-th line of next frame on a same space. 
ByThis timevertical filter 214. ft is effective to lessen the 
interlace interference occurring when viewing onlythe 
menace signal by reproducing the optical disk reced- 
ing the progressive signal by a DVD player not apphca- 
We to Jrolressrve video. A horizontal filter 206a .s 
realized by adding two pixels in the horizontal d.recfcon 
and combining into one pixel. By f.ltermg. however, the 
fiSton of L progressive video is detenorated By 
the interlace interference video detecting means 140, 
by not filtering the image small in interference or ^ chang- 
ing the addition ratio of the adder of the vertcal WeMhe 
tittering effect is weakened, and it is effective to lessen 
deterioration in reproduction of progress.ve vKieo .M» 
reproducing device applicable to progressive video of 
the invention, if not filtered during record.ng aemen- 
tioned later, the interlace interference can be removed 



by the fitter at the reproducing device s.de In future^ 
wfll be replaced by the progressive appteable t^e 
reproducing device, filter is not necessary when record- 
in? in future. In this case, f «tered <^cald.skarrf nor,« 
s tered optical disk are present, and the nteriace 

5 Interference detecting ««1«^-*2 . 
interference removal tittering .dentrf.e 144 to the mered 

image as an identifier for identifying .t, and records rt on 
the optical disk 85 by the recording means 9. 
,o A specific recording method of filter identifier shown 
in Rfl. 50 isdescribed. Af.tter identifier 144 ispuUnto a 
header in a GOP which is a pixel unit of MPEG in a 
SSm. "00" means there is no fitter, iff 'shows a ay- 
rXssing through a vertical filter. "01" fough a Jor, 
« zonS fitter, and "11" through a vertical or hon^nta. 
f ilter Being entered in the minimum unrt of one GOP. the 
f nter can be turned on and off in every GOP in the repro- 
dS device, so that deterioration of picture quality 
due to double filters is prevented. 
20 The operation of reproducing this optical disk 85 by 

the reproducing device 86a is described by referr.ng to 
F,g. 32 Z (b). Same asin Fig. 21. '™f! 
84a 84b are reproduced, and once combined into a 
Sreste image 93a. However, when .the .merlace 
25 interference removal faring 

when not performing trick play such as slow or M p« 
hire and not issuing progressive image, the interlace 

speed rotation. In this case, energy-saving effect is 

X ^Intoe case of trick play or when the interface inter- 
ference removal filtering identifier 144 is OFF a douWe 
speed command 146 is sent to a motor rotating speed 
changing unit 35 from a control unit 147. and the optical 
35 Sk Rotates at double speed, and the progresses 
video is reproduced. +rt 
When issuing thus reproduced progress.ve video to 
an interlace TV 148 as an interlace s.gnal, a method of 
removing the interlace interference is desenbed below. 
«, Wen me interlace interference removal filter.ng identi- 
S 144 is OFF. a judgement changeover crcurt 149 s 
Sang^ over, and the progressive signal is passed jnto 

interlace interference removal fitter 141. and odd 
Sferlace signal 72a and even interlace signal 73a are 
« issued from two frames 93a. 93b in the .nterlace chang- 
ing unit 139. and an ordinary interlace signal is issued. 
Xs case, an image free from interlace interference . 
displayed in the interlace TV 148. Since the effect of 
interlace interference filter on the interlace ml l« 
so small, the interlace signal does not dM» 
other hand, in a progressive s.gnal output unrt I 215^ 
progressive signal free from interlace 'nterference 
removal fitter is issued. Therefore, by the on/off method 

55 deviceside. outputsof progress-ve ^ofreefromdete 
rioration and interlace video free ^ 
such as interlace interference are obta.ned at the same 
time, which is a very notable effect. 
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In slow reproduction of 1/2 or lower speed or still 
picture reproduction, the interlace interference 
decreases, and the removal f ilter is weakened. 

Means for improving picture quality in trick play is 
described below. When a command for slow or still pic- 
ture reproduction is put into slow still P«^<f ^ 
no means 151 from a control unit 147 through an 
operation input unit 150. the interlace transform.ng unit 
149 distributes 480 lines of one frame 93a intotwof.elds 
by the frame processing unit 152. and an odd interlace 
sional 72b and an even interlace signal 73b are pro- 
aXS and issued. As a result, an interlace still picture 
or st, reproduction image of resolution of 480 lines 
free from shake is displayed in the interlace TV 148. n 
the conventional interlace type reproducng device, to 
obtain a still picture or slow picture free from shake, the 
resolution must be lowered to 240 l.nes, but in this 
invention, by once transforming from the .meriace to the 
progressive video, and then transform.ng to the inter- 
face video, it is effective to obtain slow and still picture of 
interlace at resolution of 480 lines. In Fig 32 (a) steps 
153a to 153g show this procedure in flow chart, but 
detailed description is omitted. 

Next in the method shown in Fig. 26. from a stream 
of two channels, for example, from a disk ^«l«»nng 
videos of camera 1 and camera 2. a f.rst stieam is 
reproduced, and it is changed over to a second stream 
intermediately, and issued continuously. . 

Referring to Fig. 35. when the contents have^ plural 
stories that is. streams are multiplexed, a method of 
chaSng over from a specific stream to other stream 
SoSwithoutinterruption is described As shown in 
Fia 35 (1), two different stories are recorded in an opti- 
cal disk 106. as two streams of first video signal and 
Tecond video signal, that is, f irst ™ 1 11 arx. second 
stream 112, basically on the same radius, approx.- 

m3t< ln this case, since only the first video signal as 
basic story is reproduced usually, after the ^fream 
1 1 1 a a next first stream 1 1 1 b is reproduced and issued 
consecutively. However, at the moment of t = to when 
the user commands to change over to the second video 
signal from the command input unit 19 .n F.gJ^ at 
t = tc the track at other radius posrtion is accessed by 
using the tracking control circuit 22 in Fig. J > from tine 
first stream 111a to the second stream 1 12b and the 

«tut «9" al is cnan9ed OV6r t0 SeCOn< ^ 
1 1 2b of the second video signal. 

Thus when the f irst video s.gnal is at the time of 
t = tc in Fig. 35 (2), the picture, sound and sub-picture 
of the second video signal are changed over smoothly 
without interruption. 

A method of seamless reproduction by synchroniz- 
ing the picture, sound and sub-picture is descnbed 

^Referring to the timing chart in Fig. 35 (3). (4). the 
data reproducing procedure is more specrfically 
described below. As explained in the block d.agram of 



the recording device in Fig. 22, the progressive video of 
the first video signal is separated into man interlace 
video signals A1 to An of Odd-line First and sub-inter- 
lace video signals B1 to Bn of Even-line First, and 
s recorded separately in first angle and second angle 
sub-channels, respectively. Although omitted in Fig. 22. 
the progressive video of the second video signs* is sim- 
ilarly separated into main interlace video signals CI to 
Cn and sub-interlace video signals D1 to Dn and 
, 0 recorded separately in third angle and fourth ^ angle as 
shown in Fig. 35 (3). Fig. 35 (3) is an explanat on of the 
principle of Fig. 36 in time chart, and the operation .sthe 
same. . on ,. 

Fig 36 explains the recording device in Fig. 22. Iim- 
T5 iting only to the interleave unit. The progressive signals 
of the first video signal are separated into two .nterlace 
signals, that is, odd-first main signal and even-first sub- 
signal, in the first video signal separator 78a. In this 
case, in order to decrease the quantity of .formation, a 
zo differential signal of main signal and sub-signal is deter- 
nS in a differential unit 116a. and the , mam signal 
and differential signal are compressed and recorded in 
the disk, so that the recording information quantity can 
be decreased. In the case of progressive video, since 
« thecorrelationofadjacentoddl^ 

close, the information quantity of differential signal 
between the two is small. By calculating the difference. 
H is effective to reduce the information quantity substan- 

30 ta " y in the divided recording method of the invention 
using this differential unit 116a, as shown in Fig. 44. a 
720P or 720-line progress signal 182 or 1050 P progres- 
sive video 182a are separated into 525 basic informa- 
tion 187. progressive video 183. 525 interlace video 184 
35 aS complementary information 186 by the image sep- 
Lator 115. By the differential unit 1 16a. basic informa- 
tion 187 and differential information 185 of 
complementary information 186 are determined, and 
this differentia, information 185 can be > separa ted into 
40 four streams 188c. 188d. 188e. 188f ,n total by the sec- 
«3 video signal separator 78c and third video signa 
separator 78d. Sending them to the compressing unit 
103. and interleaving with the inter eave 113a six 
streams are recorded in each angle of the optical disk 

45 At this time, since the streams 188c, 188d, 188e. 
188f are differential information or complementary infor- 
mation, if decoded in the reproducing device, when 
issued to the TV screen, since it is not a normal TV p.c- 
so Se it gives an impression of discomfort to the viewer 
n L invention, accordingly, in order that the angle of 
the streams 188c. 183d. 188e. 188f including the i com- 
plementary information may not be issued in the past 
non-applicable reproducing device, the limiting informa- 
55 tion is generated in a video output limiting 'narration 
generating unit 179. and recorded in the optical disk 
187 More specrfically. in the DVD standard, it is desig- 
nated so as not to open the specific stream without 
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oassword By protecting the streams I88dc. I88d 
ST!*. Jtt. password, it cannot be opened easily n 
hfcorSnal reproducing device, thereby avad.ng 
?es"S oTabnorrna. picture decoding the comp.e- 
S ESom-cn 1 86 by mistake to the v,*wer 

Back to Fig. 36. the first video signal is thus com- 
press^ and the main signal becomes interleaved 
S 83a 83c of A1. A2 in the unit of one GOP or 
i^theother hand, the main signal of the second 
32 £2 * the interleaved Hock 83g of CV C2. J 
lub signal is the interleaved ^J^^^% 
and the sub-signal is the interleaved blocks 83t 83h of 
m D2 From *ese four sets of data, as shown .n Fig. 
K a^ecoSg stream 117 is generated. In the record- 
2 stream 117. the data are arranged in the sequence 
R1 C1 D1 A2 B2,C2,D2. and recorded on an 
d sk 55 i^ing means 118. Seeing at the 
optical OisKioouy B2 are first video 

2 Si 8«ral. second video signal and so 10*. 

invention is limited to recording of one GOP or more ana 

UP ^SLSSSSi a DVD. norma, reproduce 
not obtained unless the DVD standard .s saW Jed In the 
nvn tfandard. each chapter, that is, each VOB must 
SKiSSU. F^ When the Progressive signal of 

EJSn*. First. Accordingly, in the inventon. as 

SStob of odd line field, and hence no problem is 
9 In I However the sub-signal starts with even inter- 
%&XS£££ «" Hne. and if is not nor- 
manv ?eproduced in this state. In the invention, by 

dummy field 121 is creeutsu, a 

ssssssbsssss: 

lace signal 79b. 



A compressing method is described below. Inter- 
to JlSSte 79a 80a of the first VOB 118 are assem- 

123a and a frame coded signal 127a is produced. 

On the other hand, the dummy f ield 1 21 of the sec- 
^ VOB 1 19 is coded in a field unit in a field encoder 
^nacompreSng unit 82b. and first .he field coded 

^^EKS hand. « ata.K.c™ .n -i; 

? e Advanced by the portion of this offset time 130. 

, 3r 86 in Fig 21 is more specifically 
S^eflw The signal from the reproducing una, 
9?is separated into first VOB 118 of mam* signal and 
TunR 11° of sub-signal. Since the first VOB 118 
30 Sf^cS Hne^may be 

However, at the beginning of the se~ndVOB119. the 

combine the first progressrve video, 
not consecutive when changing over from VOB to ne* 
VOB in this invention, therefore, the dummy field 121 is 

40 nnSr^the field coded signal 129 at the 

SSren^tthe^ess of e^ nding by 
45 S expanding process or after expanding, W 

SbTned and the progressive signal, audio signal and 

matched on the time axis 
dentally, if progressive identr.cat.on information is not 
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orovided. the progressive changeover unit 135 is 
K5 over to No. and dummy field 121 » not 
SSS. and hence the progressive video .s not trans- 
formed, and the interlace signal 136 « .ssued. This 
mterlace signal 136 is issued in a conventional DVD 
p?ayer without progressive function. Thus, turning on the 
SSSnyleW detour means 132 in the case of progres- 
sivTpLess. and off otherwise, the interlace signal of 
ZS£ field coding can be normally reproduced wrth- 
out dropping the first field. . 

A second method is described below. This is 
-nJoved when the dummy field 129 is a field coded 
SSS iuan be separated from the GOP of frame of 
25S1 2» thefield coded signal 129 

Sch is coded information of the dummy field is 
Sed bTone GOP in coded information detour 
me ?nfl3?of dummy field. S«PPed inform^on may be 
entered in the buffer 131b. or it may be stepped at the 
time ofoutput of the buffer 131b. In the expanding unrt 
only toe frame or f ield information of the sub-signal 
SnJ a pair with the main signal is entered. Thus by 
Sfordinary means shown in Fig. 21 . the even .nterlace 
Sai 80 and odd interlace signal 79b are i expa nd ed 
and interlace transformed, and synchrweed wft the 
main signal in the synchronizing means 133 and trans 
Sn £ into progressive signals 93a. 93b in the progres- 
sive transforming unit 90. 

In the second method, since the dummy f.eld is 
removed in the stage of ^ed information it .s nrt nec- 
essary to change the processing of the buffer 131b or 
S - the expanding unit 86. ^ -ted when 
inserting the dummy field coded .nto one GOP at the 
heainninqof toe second VOB 119. 

Ttoe first method, the dummy fidd 129 and fiefo 
signals in each frame 127a are field coded m ibaW to 
create one GOP, and therefore, same as the seamless 
multi-angle method of high recording efficiency rt s effi- 
dem when the dummy Md is inserted at the i banning 
of one interleaved block, and hence rt gives an effect of 
inrreasina the recording time. _ 

S by skipping the dummy f ield 121 only in the 
case of P ogresXe process, it is effective to reproduce 
toe progreive video without seam in the boundary o 
one VOB and next VOB. or in the interleaved block of 

is described. At step 138a. a reproduction start com- 
mand of (2n-1)-th angle data is received. At step 138b 
SSng if there is progressive identifier or not, and if 
YesTe process jumps to step 1381. and if No. at step 
TsL it is checked if the following three conditions are 
saSieo or n" Condition 1 , there is a GOP of «r Md 
tor an odd number of fields) at the beginning of VOB of 
n-to angle. Condition 2. there is no GOP of ^one , field 
consecutively to this GOP of onefield -Condon* the 
beoinning GOP of (2n-1)-th angle is not one fiefo. At 
step S, checking if these conditions are satisfied or 
not and if No. interlace is processed at step 138e. and 



onlv (2n-1)-th angle is issued. H Yes. changing oyer to 

of one field is skipped to produce output. H there is an 
aLdio signal in (2?-1)-th angle, toe output is pr<^ *d 
by skipping the first offset time « 
vob At steo I38j, toe main signal of (2n-l)-tn angie 

Sea. and combined into a progressive agnal W 
"S issuing aprogressive image, when >m 
ess multi-angle at step 138m. advancing to step 138n. 
„ Sweated block of (2n-l)-th 

field decoded and issued by skipping the first one. or 
aftoe^me of interlace transformation, the outout 
sequence of odd line and even line f ields is reversed^ 
sS Tssp. toe progressive image is combined and 

20 iSSU Bg 48 is a time chart when using the encoder of 
MPEG2 generally used at the present. Most of toe exist- 
Z, encoders can process only the interlace signals of 
SSSJSS begins with odd-first line. On the other 

sional in Fig 48 (1) is divided, the main signal by divid- 
Purees- signal is odd-first, and .hence 
encoded from the first field. However, toe signal 

imanp<; 232c 232d can be encoded. In this case, tne 
SSHi the L VOB and second VOB is deviated 

35 signal. Therefore, when reproducing consecutwe VOBs^ 
VOBs are smoothly connected, but when lump.ngfmm 
a cenain VOB to other specific non-consecutiye VOB. 
as Sown in Bg. 48 (12). only one main signal can be 
SSZi thebeginning field of the V»*jgJ£ 
„ in the invention, discarding the image 232m , of the first 
field bv reproducing from the image 232n at t - 12 , a 
perfe^ pSressive signal is obtained. In this case by 
dSing the audio data 233a for the portion of one 
tSi toe same time, rt is effective that toe sound k 

4s Mn s:;rSTam^ 

field of odd field without dropping the recording effi- 
ciency by using odd f ield repeat -identifier .s describe* 
Tn to?sub-signa. of progressive signaler, ,n F,g. 47 
so (2), imaginary dummy fields 234a. ^ 4b ^jf. 
shown in Pig. 47 (3). The time stamp is advance^ 
one field In toe 3-2 transforming unit in Fig. 47 (5) . three 
fields 234a.234b.234c.arevirtoallycombined.moone 
t ame 234d In this case, even-first identifier should be 

for reoeating odd-first is added, as shown in Fig. 47 (8), 
whenCSudng, odd field 234f . even field 234g, and 
field 234h are reproduced in toe 2-3 transforming 
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In this way, the odd-iirst DVD standard is satisfied. 

is assured. O. course, in thepro- 
cressL applTcable type reproducing d^ce. skippmg 
fh^mmyfield 234h, seamless progressive signa «s 
eprodS by correcting the time stamp by the porjon 5 
Zne fSd in the dummy field, only the same f-eldjs 
iZSSZZ. *e recording efficiency is not .owered 

^ "Herein, by reference to Fig. 26 and Fig. 35 i (3). the 
orocSure of reproducing this optical disk 155 and to 
chSng over from first video signal to secondv.deo 
changing ° described below. In this example of 

S£cad continuously, and by jumping tracks 156 
XSeand 84f. that is. A2 and B2 are reproduced* 20 

L, lacks 157 ILB 84i and 84h, that is. C3 and D3 are 
•ng tracks 157. w C3 are reproduced as ma.n 

'^ald B K D^ Tsub-sigrWls. and they are 

Znt nnit 1 10b from the combining unit 101b. 

158 and sound from the audio signal reproduc- 

Z AV synchronism control unit 158, and issued as 
Sr^rnlffin timing. Accordingly, the progressive 
. «irct stream and progressive signal of the 
signal dfref^st stream a^ ^ continuously without 

and sub^icture. The seam- 
two S sound when reproducing two streams 

nals can be similarly realized, and description is omitted 
^First is mentioned a method syncing two 

v?eo d^cSer 69c »n the tracks of the optical disk, two 

ssasSS - 



at , = t2 . it increases to the data quantity of one ILB 
, ;II eiroam B is reproduced from a next inter- 

fr ackbufferisdecreasedfromt2tot7 

aecrement « t «T^r5??T" 
mcrease up to t = t8 reac^ng o^ decoder » 

f= 8 _ and hfnce the quantity continues to 
*£2 up to t = 11 1 . and f inal.y the buffer memory 

^5^S!52n of memory quantity in *e 
JSL* hSar 23a as the buffer quantity of the 
second track J bu *r*J a " t - 12 input of data B1 of 

25 B I thlTrSea^ed £* S » «- ^ 

data B1 into the second video decoder 69d starts 
tteby canceling to 1/2, the buffer quantity at t = t6 is 
iZ Vb In the case of multi-angle recording of two 

3Ss=sas5=sffl= 

t = t6tot7, tracks must be jumped from nterl«ved 

1 = m t = « . reproduction data of data B2 of the inter- 
iJJA entered, and it begins^ « .mere** 
again, and at t = t1 1 . the memory quantity of the sec 
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h *rorU huffer is half ILB. At t = t1 1 . jumping tracks, 
-8 are sKpped. and interleaved 
block 19 of A3 is accessed. 

This operation is repeated. 

The rrinimum required memory rapacity for the 
track buffer 23 summing up the f irst track buffer 23a and 
sSnd^ck buffer 23b of the system of the M*n j 
Sed below. The track buffer capacity 198 indi- 
SbTd^ed fine in F,g. 45 (4) shows the date quan- 
m, summing up the track buHer 23a and track buffer 
Sb By S seeing the capacity of at least one ILB in 
Si X track buffer, seamless reproduct.cn ,s real- 

In the invention, it is effective to prevent overflow or 
underflow of track buffer by setting the totd Icapacjyd 
S e Jackbuffer23corr P risingtrackbuffers23aand23b 

S one interleaved block or more in progressive ^ repro- 
ourfon of the invention. As the changeover method of 
system clock STC in the case of two streams is 
HU^ibed later in Fig. 31 . there are two streams A and 
ESS ^ progressive reproduction. In this case 
Lppc2n?the two streams of two interlace agnate for 
™^ino Degressive signals of one ILB to be A1 and 
STSTSJ o? 7lM stream A1 is reproduced n a 
olriod of half ILB as shown in Rg. 31 (1). and all data k 
accused in the buffer. Next, the data of tte next 
sSam Bls reproduced as B1 after completion of repro- 
duSon oJ Al as shown in Fig. 31 (2). and I accumu- 
I^Pd in the buffer. In this case, as mentioned above. 
M S ^reproduction data from the optica, disk.scon- 
SbythestreamBinFig.31 (2^ the track buffer w^n 
Z overflow. The SCR or strearr, .dock from the track 
buffer of stream A or stream B shown in Fig. 31 (3) is 
SSX synchronized with the reproduction start point J 
tflhe SZm B shown in Rg. 31 (2). and the counters 

such as MPEG decoding time. In th.s case, at point I. 
M i Tien the increase of VPTs is 
V- T. the AV synchronism control is restarted. In th.s 
« S T checking VPTS2 of the stream B. by synchroniz- 
ng 11 vt?S1 of the stream A with this VPTS2, syn- 
rhrnnfem is Realized in a simple control of one system. 
?nThS "se. S V?TS1 may be employed at the same 

^The audio data of synchronous stream B I of audio is 
reproduced, and the STC is changed over at pom H by 
uing APTS of stream B as shown in F.g. 31 (4) The 
sub-video signal of streamBis also changed over in the 
STC as shown in Fig. 31 (4). 

Thus by Av synchronism by using the data of 
stream B by priority. AV synchronism is realized by a 

^SSe. the streams A1 . A2 will not overflow as 



all video data is accumulated in the buffer ™mory. The 
stream B has a possibility of overflow. In the inverrtm 
hoSe? Asynchronous control at stream B. as ^own 

^Besides by using the voice in the stream i B in 
• JfSSfion. al mentioned above the buffer of 
,o Sdfodatacanbereducedtohalf. 

. «i (a\ hv chang ng over the STU at pomi 
STt ouSifreproluced smoothly ; ™thout 
deeding the APTS threshold. The sub-video informa- 
ton S aL synchronized and reproduced smooth^ 

„ Therefore, the'video. ^^-£^25 
sub-title are synchronized, and the picture and souna 
^^^roduceTwithoutseam. In » is cas* recodmgof 
sound and sub-video of stream A may be omrtted. Or 
Ty addmg sound and sub-video in the stream B the 
2„ Seam B2 is reproduced by the existing reproducing 
JeS ^controlling reproduction of stream A by 
Te siond viu eo signal output control informajon add- 
MnTivq shown in Fig. 22. the trouble of output of 
SnTiiuracTbe prevented. Thus, by omitting »e 
« data of sound and sub-video in the stream A. the soft- 
waTe progressive video, for example a °| * 
Ss can be recorded in two layers of a disk according 
oTe^erleaved block recording ™«^*«ZZ 
1 This effect is described below. The movie software 
30 SnbTTeSforaboutahouraarKflS^nut^na 
7l GB DVD of one layer. When the progressrve video of 
JlSe^on is direct* recorded in 
out differential process, it requires a double capaaty, 
St te 9 4 GB. However, for example, the video signal s 
35 W and the sub-video and audio signal are nearty 

stream only, the required ^'^^gb s8 TgB 

signate in a set of two progressive signal* suppos^g 
Xte leaved block of stream B is recorded next to the 
ISSSSSek of stream A, as seen from the beg.n- 
45 data on the optica. disk by - ptfft, MJ 

beginning data (A in this embodiment) in the frack 
S when reproducing other data (B in th.s embodi- 
SS to synchronize by using mainly the 

5, by changing over the system clock « « 

time stamp VPTS1 of stream B may not exceed tne 
Z JSFoi the VPTS1 . the video and audio are repro- 

is enough to read out the stream A from the buffer by 
55 Lchronizing with the time information such as ^VPTS2 
SchisthetTmestampofthestreamB.sothatthecon- 

•""STSf invention. H is enough to control the 
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second stream synchronously by once accumulate 
£m ^eam in the buffer, and the control « , secure 
and simple. In this case. when the size of the buffer 
memoes set at over one .LB. overflow or underflow 
does not occur. 

in the case of the existing DVD optical d.sk repro- 
ducing^, a standard buffer memory of 100 to 300 
SS/SoflLBisused-lnthecaseofthe^on 

SS? by a standard buffer memory of one ILB un.t rt 
is^sTble to reproduce smoothly. One ILB is worth as 
o 2 Teconds. but in the case of mutt.-angle. since the 
waiting time is allowed by about one second, it is bOu- 

ino the stream of 8 Mbps at maximum of 1 sec. n the 
DVD opSdisk reproducing device of the invention, rt 
Seno^h to useabuffer memory of 1 MB or mow. 

In ttie above operation, the synchronous control 
unit 66 in Fig. 30 changes over the STC by using he 
synchronous data of the second video signal of mter- 
SSwocks 12 and 16 in Fig. 45 (1). and seamless 
r^Su^onb^nthei rt e rir edb,^reaJ«^ 
When reproducing data of interleaved blocks 12, B. by 
idling the motor rotating speed reproducing track 
SI Storing the buffer quantity of the M M* 
notimized so that the memory quantity of the track buff- 
ers »a 2^b may not overflow, and it is effective to 
decrfase the memory quantity of the track : Th. 
Sn the interleaved blocks 11. 15 of the stream A are 
p7elely in the track buffer 23a. and it « not sorted for 
ffmizingW 

by the signals of two streams A. '^"^ 
Sing the audio data of the interteaved^ b octe ». 15. m 
order to match wrth the time stamp of the outputs of 
ZZ data in Rg. 45 (8). (1 1). it is pessary, as shown 
mRg 45 (3). to accumulate audio data or sub-video 
daS of Se interleaved block or more in the trad, buffer 
23 (Fio 39) or audio decoder buffer 172 (Fig. 39). but by 
Studio data of interleaved , J ». « 

shown in Fig. 45 (5). it is enough wrth ' ^ « 
ILB data.sothatmememoryquantrtyrtth^ 
23 (Fig. 39) or audio decoder buffer 172 (Fig. 39) may 

136 ^so. as shown in F.g. 45. when reproducing a set 
of 11. 12, and a set of 15. 16 containing main signals and 
complementary signals of progressive agnate, by accu- 
sing the interleaved blocks 11 . 15 in the ^er. when 
Z motor rotation is controlled on the basis of the repro- 
SS data of next interleaved blocks Whemem- 
orv Quantity of the buffer is decreased. As for the 
LgeoveTtiming of STC of the AV s^chrano- icojv 
trol unit 158 in Fig. 30. on the basis d the STC 
interleaved blocks 12. 16. it is effective to decode stably 
without overflow of buffer. 

Moreover, as shown in Fig. 37. at the time of pro- 
gressive signal reproduction, the method of stopping tine 
first field of VOB is mentioned, but as a second realistic 
rnlhS as shown in Fig. 22. in the recording device 99. 
oftftwo images of the image wrth interlace trans- 



formed odd-first identifier 199 and image wrtheveM rt 
identifier 200. only the even-first identifier 200 is trans- 
formed into an odd-f irst identifier 202 by an even/odd 
SonSg unit 201. and by adding 
5 tHier to each MPEG data, the beginning of all VOBs 
becomes odd-first. 

At the reprodudng device side, as shown in F.gjn , 

ai by even-first transformation are reproduced. As 
,o shown at step 203, checking if progressive signal repro- 
S i or not. » Yes. at step 204. the odd-first .dentif .er 
5The second video signal is changed to an even-first 
SenWier 2u0a. and is sent into an interlace preforming 
SEE Z the MPEG decoder. If No. the idenfffier * not 
« chanced In the interlace transforming unit 71b since 
55d d the line is issued first from the frame image 
of t"e siond Video signal, the even-first image , is 
Ssued. in the combining unit 90. me even-f irst image of 
^second video signal and the odd-first *» 
so first video signal are combined, and a normal progres 
Sveimageisissued. Inthismethod. the d an 
interleaved blocks becomes odd-first, ^triesea-de^ 
multi-angle video is reproduced normally m the DVD 
landard reproducing device. In the case of seamless 
25 multi-angle reproduction, since the beginning of each 
Merleaved dock is limited to odd-first, dummy field is 
not rSufed in this method, and hence the recording 

em t n £s^ 

30 mefirstvideosignalcanberep^ 

the existing reprodudng device. However, when inter 
£. Mn£) according to the odd-first dentf .er of 
me second video signal in the existing producing 
device, odd and even fields are inverted, and videos of 
3 5 ooor quality lowered in resdution are issued. To avoid 
te ?y the second video signal output limiting informa- 
Ton aod ng unit explained in Fig. 40. when reproducing 
S the Snventio^a. reprodudng device, by record-ng 
me information for limiting the reproduction of ttesec- 
40 ond video signal within the DVD ^ art " 

SS 85. the second video signal is not reproduced in the 
Sating reprodudng device, and P*^™ of 
uncomfortable Video to the user can be avoided. 

Ttnis recording device, when compressing , a ,*«r 
« of f ield images of odd-first image and »"*nnjd 
first image by variade coding in compress ng unrts 81 a. 
S H motion detedion and compensation are done 
separately dock distortion appears separately when 
encSng 'nam-to-compress images, and the decoded 
50 fmage is dirty when combined into progressive signal. 
50 To xoid this" in the invention, by employing the same 
nation vedor and encoding the motion compensation 
by the same motion detedion compensating unrt 205 
whin two f ields are decoded the "o* distortion are 
55 aligned and are hence less obvious. At the same time, 
the encoding load decreases. 

Tne operation of the AV synchronous control unit 
158 is described. Since the AV synchronous control un.t 
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is one of the most important units in the invention, and 
is hence described in particular detail. 

The operation of the system control unit 21 in Fig. 5 
is described. First, the system control unit 21 judges if 
the optical disk is set (inserted) in the DVD reproducing 
device or not. When setting is detected, by controlling 
the mechanical control unit and signal control unit, the 
disk rotation is controlled until stable reading is 
achieved, and the optical pickup is moved when sty- 
lized, and the volume information file shown in Fig. 28 is 

furthermore, the system control unit 21 reproduces 
the program chain group for volume menu according to 
the volume menu management information in the vol- 
ume information file in Fig. 28. When reproducing this 
program chain group for volume menu. 1 »» user can 
designate the numbers of desired audio data and sub- 
video data. Reproduction of program chain for volume 
menu in reproduction time of optical disk may be omit- 
ted if not necessary depending on the application of 
multimedia data. . „. 01 _ 

The system control unit 21 reproduces and displays 
the program chain group for title menu according to the 
tile group management information in the volume infor- 
mation file, reads out the file management information 
of the video file including the title selected according to 
the selection by the user, and branches into program 
chains of the title beginning. Further, this program chain 
aroup is reproduced. 

Fig 29 is a flowchart showing the detailed proce- 
dure of reproducing process of the program chain group 
by the system control unit 21 . In Rg. 29. at steps 235a 
235b 235c, first, the system control unit 21 reads out 
the corresponding program chain information from the 
program chain information table of volume informal on 
tileor video file. At step 235d. it program chain is not fin- 
ished the process advances to step 235e. 

Consequently, at step 235e. referring to the seam- 
less connection instruction information of the cell to be 
transferred next in the program chain information it is 
judged whether the connection between the present cell 
and the immediately preceding cell is for seamless con- 
nection or not. and if seamless connection is judged 
"Sssa^theprocess advances to step 235fforseam- 

less connection process, and if seamless connection .s 
not necessary, the process advances to ordinary con- 

neCtl At n Sp C S. reading the DSI packet by controlling 
the mechanical control unit and signal processing unit 
Z VOB reproduction end time (VOB_E_PTM) existing 
in the DSI packet of the cell transferred first, and the 
VOB reproduction start time (VOB_S_PTM) ex.st.ng m 
the DSI packet of the cell to be transferred next are read 

0Ut At the next step 235h, calculating "VOB reproduc- 
tion end time (VOB_E_PTM) - VOB reproduction ster 
time (VOB_S_PTM), it is transferred as the STC offset 
of this cell and the cell transferred immediately before, 



to the STC offset combining unit 164 in the AV synchro- 
nous control unit 158 in Fig. 30. 

At the same time, at step 235i. the VOB reproduc- 
tion end time (VOB_E_PTM) is transferred to the STC 
5 changeover timing control unit 166 as changeover time 
T4 of the STC changeover switch 162e. 

It is instructed to the mechanical control unit so as 
to read out the data until the final position of the cell. As 
a result the data of the corresponding cell is transferred 
,o to the track buffer 23 at step 235j. and as soon as the 
transfer is over, the program chain information at step 

235c is read out. 

At step 235e. if judged not to be seamless connec- 
tion, transfer to the track buffer 23 is effected up tot he 
is end of the system stream, and the program chain infor- 
mation at step 235c is read out. 

Next are explained two embodiments relating to AV 
synchronous control method of the seamless connec- 
tion control for seamless reproduction in the invention. 
so These are detailed explanation about the AV synchro- 
nous control unit 158 in Fig. 26 and Fig. 39. 

The systemdecoder 161. audiodecoder 160. video 
decoders 69c. 69d. and sub-video decoder 159 in F.g^ 
39 are all synchronized with the system time ofockgiven 
25 from the AV synchronous control unit in Fig. 30. and the 
data in the system stream is processed. 

in a W Hmethod. referring to Fig. 30. the AV syn- 
chronous control unit 1 58 is explained. 

In Fig 30. the AV synchronous control unit is com- 
30 posed of STC changeover switches 162a. 162* 162c. 
I62d STC 163. STC offset combining unit 164. STO 
setting unit 165. and STC changeover timing control 

Un,t tX STC changeover switches 162a. 162b. 162c. 
35 162d 162a change over the output value of the STC 

163 and output value of the STC offset combining unrt 

164 as reference clock to be given respectively to the 
system decoder 161. audio decoder 160. i main video 
decoder 69c. sub-video decoder 69d. and sub-v,deo 

40 d* 50 ^ ^ 163 is a re1erence dock for the entire 
MPEG decoder in Fig. 39 in ordinary reproduction. 

The STC offset combining unit 164 continues to 
issue the value of subtracting the STC offset va^e given 
45 from the system control, from the value of the STC 1 63. 
The STC setting unit 165 sets STC initial value 
given from the system control unit or the STC offset 
cabined value given from the STC offset combining 
unit 164. to the STC 163 at the timing given from the 
50 STC changeover timing control unit 166. 

The STC changeover timing control unit 166 con- 
trols the STC changeover switches 162a Her 162e and 
STC setting 165 on the basis of the STC changeover 
timing information given from the system control unrt 
55 and the STC offset combined value given from the stu 
offset combining unit 164. 

The STC offset value is an offset value used when 
changing the STC value when continuously reproducing 
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by connecting system stream #1 and system stream #2 
having different STC initial values. 

More specifically, ft is obtained by subtracting the 
"VOB reproduction start time (VOB_S_PTM)" described 
in the DSI of the system stream #2 to be reproduced 
next from the "VOB reproduction end tome 
(VOB E PTM)" described in the DSI packet of the sys- 
tem stream #1 reproduced in the first place. Such infor- 
mation of display time is calculated preliminanly by 
reading out by the system control unit 167 when the 
data being readout from the optical disk in Fig. 5 is put 
into the track buffer 23. „„ _ 

The calculated offset value is given to the STC on- 
set combining unit 1 64 until the final pack of the system 
stream #1 is fed into the system decoder 161 . 

The data decoding processing unit 165 in Fig. 5 
operates as an MPEG decoder except when controlling 
seamless connection. The STC offset given from the 
system control unit 167 at this time is 0 or an arbitrary 
value and the STC changeover switches 162a to 162e 
in Fig. 30 are always selected at the STC 163 side. 

Referring to the flowchart in Fig. 38, changeover of 
STC changeover switches 162a to 162e and operation 
of STC 163 at the junction of the system streams are 
explained below in the case two system streams not 
continuous in the STC value, system stream #1 and 
system stream #2. are entered continuously in the sys- 

■"SSE of SCR, ARTS. VFTS. VDTS of the 
system stream #1 and system stream #2 to be entered 

are omitted. . 

Suppose the STC initial value corresponding to the 
system stream #1 during reproduction is preliminarily 
set in the STC 163 from the STC setting unit 165 and is 
being counted up sequentially along the reproduction 
operation. First, the system control unit 167 (Fig. 5) cal- 
culates the STC offset value by the method mentioned 
above and sets this value in the STC offset combining 
unit 1 64 until the final pack of system stream #1 is put in 
the decoder buffer. The STC offset combining unrt 164 
continues to issue the subtraction value of the STC off- 
set value from the value of the STC 163 (step 168a) 

The STC changeover timing control unit 166 
obtains the time T1 when the f inal pack in the system 
stream #1 reproduced first is put into the decoder buffer, 
and changes over the STC changeover switch 162a to 
the output side of the STC offset combining unrt 164 at 
timeTI (step 168b). 

Thereafter the output of the STC offset combining 
unit 164 is given to the STC value the system decoder 
161 refers to, and the transfer timing of the system 
stream #2 to the system decoder 161 is determined by 
the SCR described in the pack header of system stream 
#2 

The STC changeover timing control unit 166 
obtains the time T2 when reproduction of final audio 
frame of system stream #1 reproduced first is termi- 
nated and changes over the STC changeover switch 
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1 62b to the output side of the STC offset combining unit 
164 at time T2 (step 168c). The method of obtaining 
time T2 is described below. 

Thereafter the output of the STC offset combining 
unit 164 is given to the STC value the audio decoder 
160 refers to, and the audio output timing of the system 
stream #2 is determined by the APTS described in the 
audio packet of system stream #2. 

The STC changeover timing control unit 165 
obtains the time T3. T3 when decoding of final video 
frame of main signal and sub-signal of system stream 
#1 reproduced first is terminated, and changes over the 
STC changeover switches 162c. 162d to the output side 
of the STC offset combining unit 164 at time T3, T3 
(step 168d). The method of obtaining time T3 is 
described below. Thereafter the output of the STC offset 
combining unrt 164 is given to the STC value the system 
decoders 69c. 69d refer to. and the timing of video 
decoding of the system stream #2 is determined by the 
VPTS described in the video packet of system stream 
#2 The STC changeover timing control unit 166 obtains 
the time T4 when reproduction output of final video 
frame of system stream #1 reproduced first is termi- 
nated, and changes over the STC changeover switch 
1 62e to the output side of the STC offset combining unit 
164 at time T4 (step I68e). The method of obtaining 
time T4 is described below. 

Thereafter the output of the STC offset combining 
unit 164 is given to the STC value the video output 
changeover switch 169 and sub-video decoder 159 
refer to. and the timing of video output and sub-video 
output of system stream #2 is determined by VPTS and 
SPTS described in the video packet and sub-video 
packet of system stream #2. 

When changeover of these STC changeover 
switches 162a to 162e is over, the STC setting unrt 165 
sets the value given from the STC offset combining unit 
164 in the STC 162 (step 168f) (which is called reload- 
ing of STC 163). and all switches at steps 162a to I62e 
are changed overtothe STC 163 side (step 168 g). 

Thereafter the output of the STC 1 63 is given to the 
STC value the audio decoder 160. video decoders 69d. 
69c video output changeover switch 169, and sub- 
video decoder 1 59 refer to, and the operation returns to 
the normal state. . . 

Herein, two means are mentioned as the method of 
obtaining the time T1 to T4 as the STC changeover tim- 

' n9 ' In the first means, since the time T1 to T4 can be 
easily calculated when creating the stream, the informa- 
tion expressing the time T1 to T4 is described in the disk 
preliminarily, and the system control unit 21 reads rt out 
and transmits to the STC changeover timing control unit 
166 

In particular, as for T4, the "VOB reproduction end 
time (VOELE_PTM) w recorded in the DSI used when 
determining the STC offset can be directly used. 

The value to be recorded at this time is described 
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on the basis of the STC value used in the system 
stream #1 reproduced first, and the moment the count- 
up value of STC 163 becomes the time T1 to T4, the 
STC changeover timing control unit 166 changes over 
the STC changeover switches 1 62a to 1 62e. 

In the second means, the timing for reading out is 
obtained from the timing of writing beginning data of 
system stream #2 into the track buffer 23, video decoder 
buffers 171. 171a. and audio decoder buffer 172. 

Assuming the track buffer 23 to be a ring buffer 
composed of write pointer, read pointer, and data mem- 
ory, more specifically, the system control unit 21 is 
designed to read out the address indicated by the write 
pointer and the address indicated by the read pointer in 
the track buffer 23, and the moment when the pack writ- 
ten immediately before is read out is detected from the 
address indicated by the write pointer and the address 
indicated by the read pointer when the target pack is 
written in. 

The system control unit 21 designates and reads 
out the beginning address of the system stream #2 on 
the optical disk when transferring from system stream 
#1 to reproduction of system stream #2. so that the 
moment when the beginning data of the system stream 
#2 is stored in the track buffer 23 is known. Conse- 
quently, by marking the address where the beginning 
pack of the system stream #2 is written, the moment 
when one pack before is read out completely is sup- 
posed to be T1 , and the time T1 is obtained. 

The system control unit 21 , the moment T1 is 
obtained, notices it to the video decoders 69c. 69d and 
audio decoder 160. and therefore the video decoders 
69c, 69d and audio decoder 160 can know that the 
beginning packet of system stream #2 is transferred to 
the video buffer 1 71 and audio buffer 1 72 in the subse- 
quent transfer. 

Thus, by managing each decoder buffer same as 
the buffer management of the track buffer 21, the two 
video decoders 69c. 69d and audio decoder 160 obtain 
T2, T3 the moment the f inal packet of system stream #1 
is transferred. 

In detection of T1, however, if all data are read out 
from the video decoder buffer 171 or audio decoder 
buffer 172 (right after decoding of final frame of system 
stream #1) and data to be written in has not reached yet 
(the transfer time between packs is vacant), since there 
is no data to be written in, the address cannot be man- 
aged. In this case, too, since the packet of the frame to 
be decoded next is securely transferred until the next 
decoding timing (the decoding timing of the beginning 
frame of system stream #2), the changeover timing is 
known by defining the packet transfer moment to be T2 
or T3. 

As for T4, as mentioned above, the "display end 
time (VOB_E_PTM) of final frame of video of system 
stream #1" described in the DSI packet may be used 
directly. 

A second seamless reproduction method is 



described below. 

Fig. 31 is a diagram showing the timing of reproduc- 
tion output of the system stream from input in the data 
decoding processing unit in Rg. 38 through decoder 
5 buffer and decoding process. Referring to Rg. 31, 
changes of values of APTS and VPTS in the portion for 
connecting system stream #1 and system stream #2 are 
explained, and the method of AV synchronous control in 
the seamless connection portion in the operation for 
io actually processing the stream is described. 

Next, referring to the graph in Rg. 31 , the method of 
seamless connection control according to the flow in the 
flowchart in Rg. 43 is described. 

Start timing of seamless connection control is 
is obtained in the SCR graph in Rg. 31 (3). The period of 
continuous increase of SCR value in this graph corre- 
sponds to the period of transfer of system stream #1 
from the track buffer 23 (Fig. 5) to the data decoding 
processing unit 16 (Fig. 5). and the value of SCR is 0 
20 only at piont G when transfer of system steam #1 is over 
and transfer of system stream #2 is started. Therefore, 
by judging point G when SCR value becomes 0, it is 
known that a new system stream #2 is put into the data 
decoding processing unit 16, and at this point (time Tg). 
25 the synchronous mechanism control unit can cancel 
(turn off) the AV synchronous mechanism of the repro- 
duction output unit. 

Detection of SCR value of 0 is also possible after 
processing of the signal read out from the optical disk, 
30 or when writing into the track buffer 23. The AV synchro- 
nous mechanism may be turned off on the basis of 
detection at this point 

As for the timing for starting (turning on) the AV syn- 
chronous mechanism once turned off, to prevent mis- 
35 matched reproduction of audio and video, it is 
necessary to know that both audio output and video out- 
put included in system stream #1 are changed to a new 
system stream #2. The moment of change of audio out- 
put to a new system stream #2 is known by detecting 
40 point H when increase of APTS value is suspended. 
Similarly, the moment of change of video output to a 
new system stream #2 is known by detecting point I 
when increase of VPTS value is suspended. Therefore, 
the synchronous mechanism control unit can resume 
45 AV synchronism immediately (at time Ti) after detection 
of appearance of both point H and point I. 

When the value of SCR is not set in the STC in the 
period from time Tg to time Ti, or when the value of 
APTS and value of VPTS are compared directly, the off 
so period of AV synchronous mechanism may be further 
shortened. 

For this purpose, by monitoring both values of 
APTS of audio output data and VPTS of video output 
data issued from the data decoding processing unit 16, 
55 when either value begins to decrease f irst, it is detected, 
and the AV synchronism mechanism is turned off imme- 
diately, that is, at time Th in Fig. 31 . 

However, as explained herein, when judging the 
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timino by detecting if increase of the value of APTS and 
SoYvPTS is continuing or not. it is evident that the 
Z lue of APTS and value of VPTS are sure to decrease 

is enough when the final values of APTS and VPTS in 
he system stream are larger than the .rotial maximum 
values of APTS and VPTS in the system stream. 

The maximum values of initial values of APTS and 
VPTS (ATad ATvd in the diagram) are determined as 

fo,,0 T^e initial values of APTS and VPTS i are ft. sums 
of the time for storing video data and audio data in the 
video buffer and audio buffer, and the video reorder On 
S MPEG video, the decoding sequence and d splay 
Suence of picture are not matched, and d,splayis 
Sed by one picture at maximum as compared wrth 
.ZTJ Therefore, the sums of the time required for 
SSJbSl and audio buffer until filled up. and the 
2J delay (time of one frame) due to video reorder 
Sta nSmum values of initial values of APTS and 

VPT To create the system stream, hence, it may be com- 
pJJSEE «na. values of APTS and VPTS in the 
svstem stream may exceed these values. ■ 

infte embodiment, so far, as for the judging stand- 
ard of turn-on timing of AV synchronous mechanism 
after system stream connection, the method of judging 
SetSues of APTS and VPTS are increasing « 
mentioned, but ft is also possible to realize by *e follow- 
Z Jogement of threshold. Rrst, at the reproducing 
Jevi'celide. the audio ^f^^*^. 
shown in the graphs in Fig. 31 (4) and (5) are deter 
S These values are equal to maximum values of 
SaTvalues of APTS and VPTS in the syst«r , sfteam, 
and same as the maximum values mentioned above. 
^ Rvalues of APTS and VPTS read by me APTS 
reading means and VPTS reading means are judged to 
S lXan the audio threshold and video threshold or 
not Tthe values APTS and VPTS are larger than the 
audio threshold and video threshold, data are not 
changed to the output data of new system stream, and 
ft Ser outpuTdata of a new system stream is 
started I. so th* OFF or ON timing of AV synchronous 
mechanism is known. 

By such on/off control of the AV synchronous mech- 
anism, seamless reproduction without disturbance m 
reproduction state is realized at the junction of svstem 
streams. 
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blocks of odd fields (for the right eye) and even fields (for 
fte left eye). In the progressive (stereoscopic) non- 
aS). cable tie reproducing d*rice, when a d^ re»rd- 
i^progressive (stereoscopic) videos is Reduced, by 
reproducing the interleaved block of only odd fields (for 
Z nam eye) or even fields (for the left eye) either by 
£mpmg Sacks, a perfect ordinary ^imensiona. 
video can be obtained. Thus, mutual compatibHrty is 

realized. . . ,. 

In particular, by using an arrangement information 
file S progressive (stereoscopic) video, progressrve 
sirts P cop 9 iO video identifiers are recordec hn the opti- 
cal disk. It is therefore easy to judge where the , progres 
sTve (stereoscopic) video is present, and ft is effective to 
aSd progressive reproduction of two ordinary .rrteriace 
sianals or outputs of images of two difference contents 
S S iS the right eye and .eft eye of the stereo- 

^rreoscopic video reproducing 
device using the pointer used in two dimensions, the 
M of the invention for changing the access proce- 
is employed only when the atereos^picvrfeo 
identif ier is present, so that the stereoscopic videos can 
Reproduced continuously. Hence the stereoscopic 
vidi applicable reproducing device can be realized 
without changing the two-dimensional format. 

Reference Numerals 



Industrial Applicability 



By dividing basic video signal and interpolating 
video signal in frame groups of one GOP or more eac£ 
and recording on an optical disk as interleaved bio** 
L, 55 by interleaving alternately in a progre^. ve (st*- 
eoscopic) applicable type reproducing dev.ce, progres 
Sr?stereoscopic) videos can be obtained by 
reJoducU information of both right and left .nterleaved 
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1 . An optical disk comprising: 

a plurality of first interleaved blocks of a first 
video stream and a plurality of second inter- 
leaved blocks of a second video stream 
recorded a plural of times on tracks of said opti- 
cal disk in certain order, 

wherein said first and said second video 
stream are separated from a original video sig- 
nal in a vertical or a horizontal direction by sep- 
arating means; 

said original video signal has a first resolu- 
tion; 

said first and said second video signals 
have a second resolution that is lower than 
the first resolution; , 

said first video stream and said second 
video stream comprise an MPEG signal 
which is encoded by variable length encod- 
ing and a timing data for reproduction of 
said original vid eo signal ; 
each of said first and second interleaved 
blocks has a video stream of more than 1 
GOP (Group of Pictures) and less than 30 
GOP which is segmented by data seg- 
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meriting means; and 

each of said first interleaved blocks and 
said second interleaved blocks is continu- 
ously recorded on more than one track of 
said optical disk. 5 

2 An optical disk, wherein said first video stream 
SnprTses encoded NTSC. PAL or SECAM s.gnals. 

3 An optical disk according to claim 1 . wherein said 
second interleaved block has a same timing infor- 
mation with a timing information recorded on said 
f irst interleaved block; and 

said first and said second interleaved blocks 
are recorded in an approximately the same 
area on said optical disk. 

4. An optical disk according to claim 1. further com- 
prising: 



6. 



10 



15 



20 



25 



30 



5. 



a plurality of first interleaved blocks of a first 
video stream and a plurality of second inter- 
leaved blocks of a second video stream 
recorded on tracks of said optical disk in certain 

order, ... 

wherein said original video signal is sep- 
arated into a plurality of video streams includ- 
ing said first and said second video stream in a 
vertical and/or a horizontal direction by sepa- 
rating means; 

said original video signal has a first resolution; 
said first and said second video signal have a 
second resolution that is lower than said first 
resolution; 

said first and second video streams comprise 
an MPEG signal which is encoded by variable 
length encoding and a timing data for synchro- 
nous decoding of said original video signals; 
each of said first and second interleaved blocks 
comprise a data unit; 

said data unit has frame signals of more than 1 
GOP (Group of Pictures) and less than 30 GOP 
which is segmented from each of said first and 
said second video stream by data segmenting 
means; and 

a segment identification data recorded on said 
optical disk, wherein said segment identifica- 
tion data indicates that each of said first and 
said second interleaved blocks are continu- 
ously recorded on more than one track of said 
optical disk. 

An optical disk according to claim 1 further compris- 
ing a restriction information for restricting reproduc- 
ing of a video stream other than said first video 
stream when a certain disk player is used. 
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An optical disk according to claim 1 further compris- 
ing: 

a filter for attenuating a vertical and/or a hori- 
zontal high frequency component of said origi- 
nal video signal; . 

wherein said f irst video stream is gener- 
ated by separating an original video signal by 
said separating means after filtering by said fil- 
ter. 

An optical disk according to claim 6. further com- 
prising a filtering identifier recorded on said optical 

dlSk ' wherein said filtering identifier indicates that 
said first video stream is generated by separating 
said original video signal by said separating means 
after said original video signal passes said If liter Jor 
attenuating a vertical and/or a horizontal high fre- 
quency component of said original video signal. 

j An optical disk according to claim 1 . wherein said 
original video signals are progressive picture sig- 
nals; 

first inter-lace signals and second inter-lace 
signals are generated by separating said origi- 
nal video signal in a vertical direction by said 
separating means; 

said first inter-lace signals start Odd-bne first 
and said second inter-lace signals start Even- 
Line first; and 

said first inter-lace signals or said second inter- 
lace signals are recorded as said first video 
stream and the other inter-lace signals are 
recorded as said second video stream. 

9 An optical disk according to claim 8. wherein a 
" restriction information is further recorded on said 

optical disk; . 

wherein said information is for restricting 
reproduction of a video stream other than the video 
stream of said first inter-lace stream when a certain 
disk player is used. 

1 0. An optical disk according to claim 8 . 

wherein said interlace signals are obtained 
by said separating means after attenuating a verti- 
cal high frequency component of said progressive 
picture signal. 

11 An optical disk according to claim 1 . wherein said 
" original video signals are progressive picture ag- 
nate; 

a first inter-lace signal and a second inter-lace 
signal are generated by separating said pro- 
gressive signals in a vertical direction by pic- 
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ture separating means; 

said first inter-lace signal starts Odd-Line first 
and said second inter-lace signal starts Even- 
Line first; and 

said first inter-lace signal is recorded as said 
first video stream and a difference signal 
between first and second inter-lace video sig- 
nal is recorded as said second video stream. 

2. An optical disk according to claim 10, further com- 
prising a f Otering identifier recorded on said optical 
disk; 

wherein said filtering identifier indicates that 
said inter-lace signals are obtained by f iltering said 
progressive signals by a low-pass filter , thus 
removing the vertical high frequency component of 
said progressive signals. 



50 



second video stream. 



1 3. An optical disk according to claim 8, 

wherein said original video signals are pro- 
gressive picture signals; 

first inter-lace signals and second inter-lace 
signals are generated by separating said origi- 
nal video signal in a vertical direction by said 
separating means; and 

said first inter-lace signals start Odd-Line first 
and said second inter-lace signals start Even- 
Line first; 

one of said first inter-lace signals and said sec- 
ond inter-lace signals are recorded as said first 
video stream and the other inter-lace signals 
are recorded as said second video stream; 
and at least one inter-lace signal which starts 
Odd Line first is added at a lead part of a VOB 
(Video Object) of said second inter-lace picture 
signals which start Even-Line first of said sec- 
ond video stream. 

14. An optical disk according to claim 8; 

wherein said original video signals are pro- 
gressive picture signals; 

first inter-lace signals and second inter-lace 
signals are generated by separating said origi- 
nal video signal in a vertical direction by said 
separating means; 

said first inter-lace signals start with odd line 
first and said second inter-lace signals start 
with even line first; 

one of said first inter-lace signals and said sec- 
ond inter-lace signals are recorded as said first 
video stream and the other inter-lace signals 
are recorded as said second video stream; and 
an Even-Field first identification information is 
replaced with an Odd-Field first identification 
information in a field identification information 
of MPEG data of said interleaved block of said 



15. A reproducing device comprising: 

5 a reproduction means for reproducing an opti- 

cal disk on which interleaved blocks are 
recorded in certain order; wherein at least two 
video streams including first and second video 
stream are separated into a interleaved block 
10 unit having a video stream of more than 1 GOP 

(Group of Pictures) and less than 30 GOP;and 
for reproducing first interleaved blocks and sec- 
ond interleaved blocks in certain order; wherein 
said first interleaved block has first timing infor- 
75 mation of said first video stream ;and said sec- 

ond interleaved block has second timing 
information of said second video stream; 
a buffer memory to store said reproduced first 
interleaved blocks and said second interleaved 
20 blocks; 

first decoding means for decoding first picture 

signals; 

second decoding means for decoding second 
picture signals; 

25 composition means for composing said first 

picture signals and said second picture signals 
into one stream of picture signals; 
out-put means to put out said picture signals. 



30 16. A reproducing device of claim 15, further compris- 
ing a detecting means for detecting a composition 
identification information indicating to compose 
said first video stream and said second video 
stream recorded on a optical disk, 
35 wherein, said composition means composes 

said first video stream and said second video 
stream when said detection means detects the 
composition identification information. 

40 17. A reproducing device of claim 15. wherein a repro- 
duction of said optical disk is processed by steps of: 

reproducing said optical disk on which said first 
interleaved blocks are recorded next to said 
45 second interleaved blocks; and 

reproducing a second picture data of said sec- 
ond interleaved blocks first, 
storing said second picture data of said second 
interleaved blocks on said buffer memory; 
so reproducing a first picture data of said first 

interleaved blocks, 

storing said first picture data of said first inter- 
leaved blocks; 

producing synchronous timing information tak- 
55 ing precedence said first timing information 

recorded on said first interleaved blocks over 
said second timing information recorded on 
said second interleaved blocks, 
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decoding said first picture signal from said first 
picture data using said synchronous timing 
information by said first picture decoder; 
decoding said second picture signal so as to 
synchronize with said synchronous timing infor- 
mation by said second picture decoder 
composing single picture signals from said first 
picture signals and said second picture signals 
synchronizing with said first timing information 
and/or said second timing information and/or 
said synchronous timing information. 

1 8 A reproducing device of claim 1 5 further comprising 
' a sound signal decoding means and a Picture- 
Sound synchronizing means; 

reproducing a sound data of said first inter- 
leaved block; 

storing said sound data on said buffer memory 
taking precedence over the other; 

decoding sound signals from said sound 
data by said sound signal decoding 
means; 

synchronizing said sound signals and said 
picture signals by said Picture-Sound syn- 
chronous means; outputting said sound 
signals. 

19. A reproducing device of claim 15, further compris- 
ing; 

a lew-pass filter for attenuating a vertical and/or 
horizontal high frequency component of picture 
signals, wherein 



said composed picture signal is not attenu- 
ated and outputted by said low pass fitter 
when obtaining a composed picture signal 
by said composition means; and 
said composed picture signal is attenuated 
by said low pass filter when obtaining 
either the vertical constituent or the hori- 
zontal constituent of picture signals having 
a lower resolution than said composed pic- 
ture signals. 

20. A reproducing device of claim 19, further compris- 
ing a detection means for detecting filtering identifi- 
cation information indicating that the high frequency 
component of said first video stream and/or said 
second video stream is already attenuated when 
recorded on said optical disk; 

wherein said low-pass filter is turned off 
when said detection means detect said filtering 
identification information. 

21. A reproducing device of claim 15. wherein a repro- 



duction of said optical disk is processed by steps of: 

reproducing a base picture signal with said first 
decoding means; 
5 reproducing a supplemental picture signal with 

said second decoding means; 
composing said base picture signal and said 
supplemental picture signal into one picture 
signal; and 

to outputting said composed picture signal. 

22 A reproducing device of claim 21 , wherein said sup- 
* plemental picture signal is a difference picture .sig- 
nal of said composed picture signal and said base 
is picture signal; and 

.said composition means have a difference 
decoding means; 

whereby composed picture signal is decoded 
from said base picture signal and said differ- 
ence picture signal by said difference decoding 
means. 

23 A reproducing device of claim 15 having at leasttwo 
decoding means, wherein a reproduction of said 
optical disk is processed by steps of : 

reproducing a f irst inter-lace signal as said f irst 
picture signal by said f irst decoding means; 
reproducing a second inter-lace signal as said 
second picture signal by said second decoding 

means; . . . _ 

synchronizing said first and said second picture 

signals; 

composing said first and said second picture 
signal into a progressive picture signal; and 
outputting said progressive picture signal. 
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24 A reproducing device of claim 23. wherein a repro- 
duction of said optical disk is processed by steps of ; 

attenuating said progressive picture signal I by a 
low-pass filter for attenuating a vertical high fre- 
quency component of an input signal; 
separating said progressive signal into an Odd- 
Field signal having an odd line and an Even- 
Line signal having an even line by separation 

outoutting alternately said Odd-Field signal 
so and said Even-Field signal as a inter-lace pic- 

ture signal. 

25. A reproducing device of claim 24, further compris^ 
ing a first output means and a second output 

55 meanS wnerein said progressive picture signal is 
output from said first output means and said inter- 
lace picture signal is put out from said second out- 
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26. An optical disk comprising: 

first interleaved blocks of a first video stream 
and second interleaved blocks of a second 
video stream recorded a plurality of times on 
tracks of said optical disk in certain order, 

wherein at least two video streams 
including said first video stream for a right eye 
and said second video stream for a left eye is 
generated by separating a 3-D picture signal; 
said first and second video streams comprise 
MPEG signals which is encoded by variable 
length encoding and timing data for a reproduc- 
tion of said original video signals; 
each of said f irst and second interleaved blocks 
has a video stream of more than 1 GOP (Group 
of Pictures) and less than 30 GOP separated 
by a data segmenting means; and 
each of said first and said second interleaved 
blocks is continuously recorded on more than 
one track of said optical disk. 

27 An optical disk, wherein said first video stream 
comprises encoded NTSC, PAL or SECAM signals. 

28 An optical disk of claim 27, wherein said second 
interleaved block has approximately the same tim- 
ing information with a timing information recorded 
on said first interleaved block. 



40 



29. An optical disk of claim 27, further comprising 3-D 
identification information indicating that a 3-D pic- 
ture is recorded on said optical disk. 35 

30 An optical disk of claim 27, further comprising an 
* identification information recorded thereon for 
restricting reproduction of video streams other than 
said first video stream when said optical disk is 
reproduced with a certain disk player. 

31. An optical disk of claim 27, 

wherein said 3-D picture signal is separated 
into a first inter-lace signal which starts Odd-Line 
first and a second inter-lace signal which starts 
Even-Line f irst; 

said first video stream comprises said first 
inter-lace signal; and 

said second video stream comprises said sec- 
ond inter-lace signal. 

32 An optical disk reproducing device for reproducing 
* an optical disk on which at least two video streams 
including a first video stream for a right eye and a 
second video stream for a left eye, are recorded; 
said video streams are separated into an inter- 



leaved block having a video stream of more than 1 
GOP (Group of Pictures) and less than 30 GOP; 
comprising; 

5 a reproduction means for reproducing said first 

interleaved blocks and said second interleaved 
blocks; wherein said f irst interleaved block has 
a first timing information of said first video 
stream ;and said second interleaved block has 
10 a second timing information of said second 

video stream; . 
a buffer memory to store reproduced picture 

signals; . . 

first decoding means for decoding first picture 

15 signals; 

second decoding means for decoding second 

picture signals; , 
synchronizing means for synchronizing said 
first picture signal and said second picture sig- 

20 nal; and 

output means for outputting said first picture 
signal and said second picture signal inde- 
pendently as a 3-D picture signal for a right eye 
and a 3-D picture signal for a left eye synchro- 
25 nized with said first timing information and/or 

second timing information and/or outputting in 
a time shearing manner said first picture signal 
for a right eye and said second picture signal 
for a left eye alternately as one 3-D picture sig- 
30 nal synchronized with said first timing informa- 

tion and/or second timing information. 

33. An optical disk reproducing device of claim 32^ 
wherein said output means for outputting said first 
picture signal and said second picture signal inde- 
pendently as saW 3-D picture signal for a right eye 
and said 3-D picture signal for a left eye or .alterna- 
tively outputting in the time shearing manner said 
first picture signal for a right eye and said second 
picture signal for a left eye alternately as one 3-D 
picture signal when 3-D identification information is 
recorded on said optical disk. 

34. An optical disk reproducing device of claim 32 
45 wherein a reproduction process of an optical disk 
comprises steps of: 

reproducing a second picture data of said sec- 
ond interleaved block; 
so storing said second picture data on said buffer 

memory; 

making a synchronous timing information using 
said first timing information recorded on said 
first interleaved block; 
55 reproducing said first picture signal from said 

first picture data based on said synchronous 
timing information by said f irst decoder ; 
reproducing said second picture signal from 



28 



55 



EP 0 888 018 A1 



56 



said second picture data based on said syn- 
chronous timing information by said second 
decoder; 

alternatively outputting said first picture signal 
and said second picture signal independently 
as a 3-D picture signal for right eye and a 3-D 
picture signal for left eye synchronized with 
said f irst timing information and/or second tim- 
ing information and/or synchronizing timing 
information and/or outputting in a time shearing 
manner said first picture signal for a right eye 
and said second picture signal for a left eye 
alternately as one 3-D picture signal synchro- 
nized with said first timing information and/or 
second timing information and/or synchroniz- 
ing timing information. 
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35 An optical disk reproducing device of claim 34, fur- 
ther comprising a sound signal decoding means 
and a Picture-Sound synchronous means; 20 

reproducing a sound data of said first inter- 
leaved block taking precedence over the other; 
storing said sound data on said buffer memory; ^ 

decoding sound signals from said sound 
data by said sound signal decoding 
means; 

synchronizing said sound signals and said 
picture signals by said Picture-Sound syn- 
chronizing means; 
outputting said sound signals. 

36 An optical disk reproducing device of claim 32 
wherein a reproduction process of a optical disk 
comprising steps of: 

reproducing said 3-D picture signal for a right 
eye or left eye from said first picture signal; 
reproducing a difference signal of said 3-D pic- 
ture signal and said first picture signal; 
decoding said 3-D picture signal for a right eye 
or left eye which is different from said first pic- 
ture signal based on said difference signal and 
said first picture signal. 

37. An optical disk reproducing device of claim 32, 

wherein . 
said first decoder reproduce said first inter-lace sig- 
nal as said first picture signal; and said second 
decoder reproduces said second inter-lace signal 
as said second picture signal. 

38 An optical disk reproducing device of claim 32, fur- 
ther comprising a first output means and a second 

output means; 

wherein said first output means outputs said 
3-D picture signal and said second output means 



outputs said inter-lace signal which is composed of 
said first picture signal. 

39 An optical disk reproducing device player for repro- 
ducing at least a main system stream and a sub 
system stream and a linking information between 
said main system streams or said sub-system 
streams from an optical disk having interleaved 
blocks recorded thereon, said interleaved block 
having an audio data and a video data having more 
than 1 GOP video data, comprising; 

STC generating means for generating a system 
time clock (STC) which is used as a reference 
clock for a reproduction of said main system 
stream and/or said sub-system stream; 
a plurality of decoders for processing signals 
referred to said STC; 

a decoder buffer for temporarily storing data ot 
said main system stream and/or said sub-sys- 
tem stream which is to be transmitted to said 
decoder; 

a STC referred by said decoder when repro- 
ducing a first main system stream or said sub- 
system stream; 

STC switching means for switching said STC 
when decoding said main system stream 
and/or said sub-system stream of a second 
interleaved block that is reproduced succes- 
sively after reproduction of said main system 
stream and/or said sub-system stream of a first 
interleaved block; 

wherein said main system stream and 
said sub-system stream have a timing informa- 
tion respectively; and 

composing means for synchronizing a 
f irst video signal of said main system stream of 
said first interleaved block and a second video 
signal of said sub-system stream of said first 
interleaved block referring to said timing infor- 
mation, composing into a single video signal 
and outputting said single video signal. 
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40. The optical disk reproducing device according to 
claim 39, wherein said STC is switched by said 
switching means refening to a STC switching timing 
recorded in a management information of said main 
system stream or said sub-system stream. 

41 Tne optical disk reproducing device according to 
" claim 39, wherein said STC is switched by said 
switching means when increase of a video presen- 
tation time stamp (VPTS) information of said main 
system stream or said sub-system stream of said 
first interleaved block which is being reproduced is 
ceased. 

42. The optical disk reproducing device according to 
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C ' aim herein data of one interleaved blockof said 
sub-system stream is first stored in a decoder buffer 
when said main system stream is recorded follow- 
rg tothesub-systemstreamataheadpartofa 5 

video data on said optical disk; 

said main system stream having same timing 
information as said sub-system stream having 
is next reproduced; and 

said decoder for processing signals then starts 
decoding. 

43 The optical disk reproducing device according to 
cSm 42, wherein a capacity of a buffer memory of 
said decoder is set to more than a data -lume d 
said main system stream or said sub-system 
stream of one interleaved block. 

44 An optical disk recording device comprising; a sep- 20 
a2 means for separating a original video agna. 
vertically and/or horizontally into a pluralrty ofvrieo 
steam including afirst video stream and a second 
video stream; ^ 

said original video signal has a first resolution; 
said f irst and said second video signals have a 
second resolution that is lower than the f.rst 

SpEGencoder for variable length encoding so 
of said video stream; 

a time stamp means for providing the same 
time stamp on said video stream wh.ch is sep- 
arated from the same original video signal, 
a data segmenting means for segmenting said 35 
video stream into a plurality of '^aved 
blocks; each of said interleaved blocks hav.ng 
m Set*an 1 GOP and less than 30 GOP frame 

wheSafirstirrterleavedblockofsaidfirstvideo <o 
TZ and a second inter.eav^o^ o, said 
second video stream are recorded on tracks of 
said optical disk in a specific order. 

45. Theoplicaldiskrecordingdevice t*«*>*« * 
video stream comprises encoded NTSC, PAL or 
SECAM signals. 
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Fig. 2 
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Fig. 15 



© 



62a 



Access command 



62b 



Access address collated with stereoscopic video 
arrangement Information 



Output of display 
of stereoscopic . 
video on screen 



•62S 



heading of reproduction 
data h cell 

Start address A 0) 

Address a, to as 



62t 




62C 



62d 



62e 



Reading of stereoscopic video 
arrangement Information 
Rat cell, start address AR (1) 
L m | cell, start address AL (1) 
From address a f to a 2 
' Interleave block No.: nt to n 2 



n-n+1 



62f 



I n - n+1 



62u 



Reproduction of n-th interleave 
block from address A (n) of 
h celt 



Reading out pointer address 
A (n + 1) 




_^62g 



n-th R interleave block 
reproduction of R 

I 



62h 
J- 



Reading pointers of R Interleave block and L 
Interleave block from optical disk, and 
storing in pointer memory 



Calling (n-t)-th L Interblock 
pointer AL (n) from pointer 
memory 



•62i 



Interleave blocks of M 
A (n) and A (n*1> recorded^^NO 

continuously? \ 62y 




Jumping to 
address AL (n) 

I 



Yes 



jumping to 
address AL (n) 
I 



© 



45 



# 



EP 0 888 018 A1 



Fig. 16 




46 



EP 0 888 018 A1 



Fig. 17 



Operation flowchart of stereoscopic video applicable 
reproducing device 
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Display of stereoscopic video at the time of contents 
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On the basis of information of 
stereoscopic video arrangement 
information, data of first time 
domain 46 is decoded and 
issued as image for right eye, 
and data of second time domain 
47 is issued as image for left 
eye, and synchronized with 
each other. 



Data of either first time domain 

46 or second time domain 

47 is issued commonly to image 
for right eye and image for 

left eye. 
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Fig. 19 
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Fig. 29 
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Fig. 31 
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Fig. 37 
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Fig. 38 
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Fig. 48 
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